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A KEY TO DIAGNOSIS AND PROGNOSIS OF NEOPLASTIC 
LESIONS OF BONES? 


By WILLIAM CARPENTER MacCARTY, M.D., Section on Surgical Pathology, 
Mayo Clinic, RocHESTER, MINNESOTA 


HOSE of you who are familiar with 
the literature and the discussions of 
neoplastic lesions of bones know that 
much confusion exists concerning the sub- 
ject. This is probably due to: (1) the mul- 
tiplicity of useless, meaningless, and synony- 
mous names for lesions, the natural result of 
fapidly growing, unco-ordinated, and uncor- 
telated knowledge of disease; (2) poor, 


: ‘antiquated, and inadequate methods of his- 


| tologic study, such as fixation and embed- 
ding, both of which have their place but are 
» inferior to fresh tissue methods in the study 
| of cells; (3) lack of intimate co-operation 
and correlation between surgeons and pa- 
thologists, and (4) natural conservative, 
pedagogic adherence to traditional termi- 
nology and classifications, a method by 
_ which we maintain progress but do not nec- 
| essarily make progress. 

Critical as this enumeration may seem, 
there is, nevertheless, sufficient truth to 
arouse in all of us the only means of ad- 
vancing knowledge, namely, open-minded- 
hess, continued observation, and correlation. 
The problems of diagnosis, prognosis, and 
3 therapeutics relative to lesions of bones are 
| fot settled and probably will not be until 
_ there is a new approach to the subject. The 
_ approach I wish to suggest may be by no 
means final but it has been tried as a guide 


Meee before the Radiological Society of North America, 
it Milwaukee, Wisconsin, December 3, 1926. 


to treatment and prognosis with success over 
a long period of years. 

Before a prognostic diagnosis of bone 
lesions can be made they should be divided 
into four clinical groups: 

1. Visible or palpable masses, which fre- 
quently follow injury without fracture and 
without the usual clinical signs and symp- 
toms of infection. Roentgenograms of 
these cases show the contour and consist- 
ency of the bone and often of the surround- 
ing soft tissues, to be altered. This group 
offers little difficulty in prognosis. 

2. Small lesions, not necessarily so easily 
seen or felt but which, on account of 
pain, discomfort or reduction of function, 
are not seen without the signs and symp- 
toms of infection. On roentgen-ray exami- 
nation these show some alteration in the 
normal configuration of the bone and its 
consistency, with or without involvement of 
soft tissues. 

3. Lesions that are associated with signs 
and symptoms of low-grade infection. On 
roentgen-ray examination these show mot- 
tled, irregular shadows, with destruction of 
bone. 

4. Lesions that are a part of the bone or 
cartilage, or are definite outgrowths of 
either. On roentgen-ray examination these 
are found to have smooth contours and the 
consistency of cartilage or bone. 

Any one of these pictures may appear at 
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that 1 am personally interested. In doubtful 
cases, which are numerous enough, the 
tumor is incised and a specimen removed. 
This procedure is more conservative than 
amputation or extensive irradiation without 
the knowledge of what is being amputated 
or irradiated. The specimen is examined in 
4 fresh unfixed condition; the arrangement 
of cells, and the cells themselves, are stud- 
ied. It will, however, be of little avail to 
study such specimens unless the pathologist 
js thoroughly familiar with the character- 
istics of all types of cells to be found in nor- 
mal and diseased bones. 

In the accompanying diagrams (Figs. 1 
and 2) will be found three circular zones: 
one in the center, one on the periphery, and 
one intermediate. In the central zone or 
area are the cells from which all other cells 
are derived.” In the normal evolution of 
adult cells which are seen in the outer zone 
one finds under normal and pathologic con- 
ditions various structural changes in the in- 
termediate zone. Thus in observing the evo- 
lution of osteocytes one finds immature or 
partially differentiated cells similar to those 
in the intermediate zone. Such cells are 
stellate and are surrounded by some or no 
calcareous material. The nuclei are larger 
in proportion to the total volume of the cell 
than is the case in adult osteocytes. The 
nucleoli are prominent. This description is 
characteristic of osteocytic tissue in the 
process of ordinary repair and also under 
neoplastic regeneration. It may be said, 
however, that the nucleolus of the immature 
neoplastic cells is actually much larger in 
proportion to the volume of the nucleus. 
There may be more than one nucleolus pres- 
ent in both conditions, but this is certainly 
more common in neoplastic cells. So far as 
osteocytic tumors are concerned they may 
be divided into two recognizable groups: 





2Both a fibroblast and an endothelioblast are placed in the 
central zone because there is some discussion as to whether 
all cells arise irom a single endothelial or primitive cell or 
from this type of cell and also from a primitive fibroblast. 
Be the origin what it may, for all practical purposes both 
types are found as the simplest and most primitive types of 


cells in normal and neoplastic bones. 
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those composed of adult cells, osteocytes, in 
the outer zone, and those composed of im- 
mature cells, osteoblasts, in the intermediate 
zone. ‘Those composed solely of true osteo- 
cytes are benign; the others are definitely 
malignant. In the absence of leukocytic and 
lymphocytic infiltration the degree of malig- 
nancy depends, in part at least, on the 
relative numbers of immature cells com- 
pared to the adult or mature cells. 

Thus in studying fresh unfixed or even 
good fixed tissues one has only to see with 
the high power of the microscope the struc- 
ture of the constituent cells and determine 
their situation in one of the three zones, the 
outer being relatively benign and the other 
two malignant. Any neoplasm composed 
only of cells of the inner zone cannot be rec- 
ognized as osteocytic, since there is nothing 
in the structure of such immature cells to 
show their relation to any specific adult 
tissue. In like manner one sees primary 
neoplasms in bones composed of fibrocytes, 
chondrocytes, and endotheliocytes (usually 
in angioid arrangement ) ; the immature cells 
of each of these are indicated in the different 
zones leading toward the center." 

One never finds in bones neoplasms com- 
posed of erythrocytes or leukocytes, but one 
does find them composed of immature forms 
such as are seen in the intermediate zone. 
Thus, by the old terminology for cells, neo- 
plasms are composed of myelocytes (leuko- 
blasts) and nucleated red cells (erythro- 
blasts) and both of these are malignant. 
The relative positions of cells in the key 
have been determined by an actual study of 
more than five hundred neoplasms in bones, 
malignancy and benignancy being the im- 
portant consideration and not the names of 
the tumors or their place in accepted classi- 
fications. 

Figure 2 shows the results of a study of 
post-operative length of life of patients suf- 





3The immature cells of osteocytes and chondrocytes are 
both stellate. and when there is no deposit of calcium they 
cannot be differentiated. The clinical significance is, how- 
ever, the same. 
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fering from malignant neoplasms of the os- 
teocytic, fibrocytic, and chondrocytic groups ; 
the length of post-operative life is directly 
proportional to the distance of the com- 
ponent cells from the center of the circles. 
Tumors belonging to other types of cells in 
the bone are too few to permit any attempt 
to determine the average length of post- 
operative life. 

Neoplasms of bone may be classified path- 
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ologically as follows: (1) osteo-, fibro. 
chondro-, and endothelio-textomas; (2) 
osteo-, fibro-, chondro-, endothelio-, ery. 
thro-, and leuko-textoblastomas, and (3) 
pro-textoblastomas. The most common neo- 
plasm of bones, in my experience, is a texto- 
blastoma (second group), composed of os- 
teoblastic, fibroblastic and chondroblastic 
cells in combination. 


A type of neoplasm which has been 
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widely discussed is the so-called giant-cell 
tumor. It presents itself usually at the ends 
of long bones and may or may not be found 
to be cystic on roentgen-ray examination. 
The histopathology and cytology are charac- 
terized by different pictures. When it is 
designated giant-cell tumor or sarcoma it 
contains large and usually numerous giant 
cells between which may be found connec- 
tive tissue stroma, with cells of varying de- 
gree of differentiation. In most such tumors 
the cells are usually mature (see outer zone 
of diagram in Figure 1 for fibrocytes), but 
in some the cells are not fibrocytes but fibro- 
blasts; were it not for the anatomic situa- 
tion and the presence of giant cells, they 
would be called sarcomas. As the stroma of 
the so-called giant-cell tumor is seen to be 
more and more cellular the giant cells are 
fewer and fewer. 

Hemorrhagic cysts of the lower end of 
the femur frequently contain giant cells in 
their fibrous walls and are probably closely 
related to the solid giant-cell tumors. By 
way of speculation it is probable that follow- 
ing injury there is hemorrhage into the bone 
and surrounding tissues with attempts at 
organization; giant cells arise under such 
conditions and the histologic picture, if it 
is not identical, is readily confused with that 
of hemorrhagic cystic giant-cell tumor. 
What probably happens after or during the 
process of repair is that a keloid, fibroma, 
or desmoid occurs. We know that some 
keloids, desmoids, and fibromas show malig- 
nant changes. Thus in the uterus fibromy- 
omas are common. They are usually 


benign; about 1 per cent are malignant. In 
certain cases of cystic and solid hemorrhagic 
giant-cell tumors of the ends of long bones 
it is probable that a somewhat similar his- 
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tory is correct. At least in view of the fact 
that some giant-cell tumors at the ends of 
long bones have a post-therapeutic history 
of malignancy it behooves us not to become 
dogmatic and say that all giant-cell tumors 
are benign or that all are malignant. It 
would be just as incorrect to say that all 
encapsulated fibro-epithelial tumors of the 
breast are benign, which is not true, since a 
small percentage of them are malignant. If 
such are the facts relative to the so-called 
giant-cell tumors then a certain difficulty 
arises in prognosis in all such cases when 
the diagnosis is made from the site, clinical 
history, and roentgenograms. I am not pre- 
pared to say what kind of treatment should 
be advised, but I am certain that if the neo- 
plasm were mine I should want a correct 
diagnosis and radical treatment if the cells 
of the tumor approached structurally those 
I have described as being in the intermediate 
zones of the fibrocytic group. The giant 
cells, themselves, probably play only a small 
part in the clinical behavior of the tumor. 


CONCLUSIONS 


Unless immediate cytologic study is made 
a clinical procedure, a prognostic diagnosis 
cannot be made of many neoplasms of 
bones. With the increasing medical educa- 
tion of laymen, pathologic conditions of 
bones will be seen by us as smaller lesions, 
with greater difficulty in diagnosis and prog- 
nosis. The diagnosis and prognosis will rest 
more and more on the properly trained clin- 
ical cytologist. His function is one of 
prognosis, not terminology, and his main 
object is to render service by accurately in- 
forming therapists whether the condition is 
purely inflammatory, clinically benign, or 
malignant. 





















ROM properly prepared films the ex- 
perienced roentgenologist can ac- 
curately diagnose those tumors com- 
monly termed exostoses. He is further 
called on to demonstrate the exact site, size, 
structure and different single or multiple 
forms present. Having localized and diag- 
nosed the tumor he is able to observe 
growth and structural change and thus not 
only provide the physician with accurate 
knowledge from time to time concerning 
the tumor and its relation to the surround- 
ing structures but also reassure the patient. 
Exostoses are grouped with the benign 
osteochondromas, which, depending on the 
relative content of bone and cartilage, may 
be classified otherwise as osteoma, chon- 
droma, fibroma, osteochondrofibroma, and 
osteochondrofibromyxoma, and may be de- 
scribed as pedunculated, compact, cancel- 
lous, and so forth. These refinements of 
classification are not always expected in the 
roentgen-ray diagnosis; if the roentgenolo- 
gist will carefully describe the site, size, and 
apparent structure of the tumor, its relation- 
ship to surrounding tissues and whether it 
is of the single or multiple type, and not at- 
tempt too refined a diagnosis, errors will be 
unlikely. 

I have rearranged the classification pre- 
pared by the Clinical Pathologic Association 
and the Sarcoma Registry so that it leads 
from the inflammatory and benign to the 
malignant groups: 

1. Inflammatory lesions simulating bone 

tumors (osteoperiostitis ). 

Traumatic (callous, ossifying hema- 
toma). 

Syphilitic. 

Infectious (non-suppurative osteitis 
of Garré, 
culosis ). 


srodie’s abscess, tuber- 


1Read before the Radiological Society of North America, 
at Milwaukee, Wisconsin, November 20 to December 4, 1026. 
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2. Osteitis fibrosa cystica; cysts, 


, 


3. Benign osteogenic tumors; €xOstosis, 
osteoma, chondroma, 
(single or multiple) 

Giant-cell tumors (benign). 

Angiomas. 


fibroma 


ub 


‘en 
Nal 


Endotheliomas (Ewing’s tumor). 
Periosseous fibrosarcomas. 
Osteogenic sarcomas. 

9. Multiple myelomas. 

10. Metastatic tumors. 

The present series consists of 265 exos- 
toses observed and roentgenographed in 232 
patients at the Mayo Clinic who were op- 
erated on. 


9o.NI 


The diagnoses were verified 
pathologically. The average age of the pa- 
tients was twenty-six and nine-tenths years; 
the youngest was five years old, the oldest 
sixty-four. There were 150 males and 82 
Most of the patients were of the 
laboring class. 


females. 


ETIOLOGY 


Although heredity is an acknowledged 
etiologic factor in exostosis, only four of 
the patients gave or admitted a positive his- 
tory of this condition in the family. Twelve 
gave a history of arthritis; other incidental 
diseases were rare. While rickets and other 
metabolic disturbances of childhood might 
be possible etiologic factors, they were not 
noted. Ninety patients gave a history of 
trauma (39 per cent); possibly in many 
instances this was not the cause of the dis- 
sase but rather of its recognition. In some 
instances the tumor had been noted for only 
a few days, while in two cases it had been 
noted as long as thirty-five years; the aver- 
age duration was four and a half years. I 
believe that heredity and metabolic disturb- 
ances in childhood are more important fac- 
tors, and trauma less important than the his- 
tories would indicate. 
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AGE INCIDENCE 


The age incidence of exostosis was very 
similar to that of sarcoma of the long bones 

(Table 1). Thus, 79. 7 per cent of the exos- 
oe and 75 per cent of sarcomas occurred 
hetween the ages of eleven and forty. 


TABLE I 
AGE INCIDENCE 
Sarcoma 
Cases Per cent 


Exostosis 

Years Cases Per cent 
1-10 13 5.6 10 91 
11-20 71 30.6 34 204 
21-30 62 26.7 29 26.6 
31-40 22.4 17.4 
41-50 9. 11 10.0 
51-60 4. 5.5 
61-70 ti 


1 
5 


Total 232 


SYMPTOMS 


The typical clinical feature of exostosis 
is usually painless swelling or deformity; 
150 of the 232 patients observed mentioned 
this; 45 complained of pain. The pain was 
usually localized and of a dull, steady char- 
acter, occasionally becoming periodic and 
sharp. Stiffness of the joints had been noted 
by eight patients. Twenty-four patients 
came to the Clinic because they feared the 
swelling indicated cancer. Five patients 
came because of recurrence or drainage 
from previous operations performed else- 
where. The Wassermann test, made in 
189 cases, was positive in only two. The 
urinalysis, carried out in all cases, was of 
no significance. Joint motion was limited 
in 60 cases. Slight tenderness on firm 
Pressure was commonly complained of. 
The skin appeared normal; it was freely 
movable and without increased local heat, 
and there was no venous congestion 
unless there had been irritation from pre- 
vious treatment. Cytologic examination of 
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Fig. 1. 


the blood repeatedly failed to show any sig- 
nificant changes. 


CHARACTERISTICS OF EXOSTOSIS 


Site.—The exostoses were widely distrib- 
uted: there were sixty-five in the femur, 
thirty-four in the tibia, thirty in the hu- 
merus, twenty-six in the foot, seventeen in 
the fibula, sixteen in the scapula, fourteen in 
the ilium, nine in the superior maxilla, nine 
in the clavicle, seven in the mandible, six in 
the radius, six in the finger, five in the rib, 
five in the ulna, four in the carpus, four in 
the os pubis, two in the frontal bone, two in 
a vertebra, two in the ischium, one in the pa- 
tella, and one in the orbit. The site of each 
tumor is shown as nearly as possible in Fig- 
ure 1. The distribution of sarcoma in the 
long bones is somewhat similar. 

Physical signs.—Palpation disclosed firm 
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Fig. 2. Exostosis of femur; cauliflower type with 
narrow pedicle. 


fixed tumors, sometimes smooth, but at 
times lobulated by serrations of the carti- 


laginous cauliflower head. As a result of 
irritation or infection, the bursa overlying 
the head may give rise to sudden swelling, 
and the exostosis may be suspected of ma- 
lignant change. 

Whenever the radiologist had committed 
himself to a definite diagnosis of exostosis, 
the opinion was correct. Occasionally the 
position or the size of the tumor made it 
difficult to determine its character. Usually 
the history and the clinical findings estab- 
lished the diagnosis, especially as the dura- 
tion of the tumors, which averaged four and 
a half years, would exclude the possibility 
of malignancy in most instances. 

Roentgenographic appearance. — The 
roentgenographic characteristics of exosto- 
sis are: (1) the cortical point of origin is 
usually in the diaphysis near the epiphyseal 
line and is most common in the lower end 
of the femur, and the upper end of the tibia 
and humerus; (2) the base may vary from 
a narrow pedicle to a broad one and the 


Fig. 3. Exostosis of femur; 
growing from narrow pedicle. 


annular form 


tumor from a slight bony projection to a 
pedunculated mass of varying size; (3) the 
cortex of the bone may appear continuous 
with that of the tumor, and often definitely 
medullary bone is continued into it; (4) 
while the head may vary greatly in size and 
shape, yet a cartilaginous cap is common 
and frequently presents a cauliflower-like 
appearance; (5) a bursa covers the well- 
formed tumors, permitting the soft tissues 
to be moved without great pain, as well as 
protecting the skin from irritation by the 
mass; if the tumor is traumatized (and 
hemorrhage is produced within) or infected, 
the swelling may sometimes be observed in 
the radiograph; (6) exostoses occur both 
as local and general tumors and may pre- 
sent numerous deformities; (7) there is no 
invasion but rather penetration of tissue; 
(8) bone is not absorbed except as the tu- 
mor causes pressure on neighboring bony 
structures; (9) the periosteum is expanded 
over the tumor, but otherwise presents no 
abnormality, and (10) growth is usually 
away from the joint. 
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Fig. 4. Exostosis of femur which had been diag- 
nosed sarcoma. 


TREATMENT 

The treatment of these osteocartilaginous 
tumors is surgical; however, their presence 
is not always an indication for operation. 
In this series many of the tumors had ex- 
isted from ten to thirty-five years without 
apparent menace to the patient, yet I believe 
that a well-formed tumor which is causing 
deformity, inconvenience or pain, should be 
removed. The roentgen ray is the surgeon’s 
greatest aid and, with the earlier diagnosis 
and differentiation of tumors made possible 
by its use, many needless exploratory and 
mutilating surgical procedures will be 
avoided. Usually excision with snug layer 
suture of tissue to prevent hematoma is suf- 
ficient; however, cautery or post-operative 
radiotherapy may be used when recurrence 
is feared. The bursa must always be ex- 
cised because hemorrhage into the sac and 
ossification may reproduce the tumor; like- 


wise, all cartilage must be excised. I prefer 
complete excision of the bursa, capsule, car- 
tilage and bone intact, with cautery to the 
exposed bone, and close layer suture. If 
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Fig. 5. Exostosis of femur; cauliflower type 
arising from narrow pedicle behind lesser trochan- 
ter. The direction of the rays, simulating sarcoma, 
is due to the position. 


hematoma appears inevitable, I insert a 
small rubber-tissue drain for forty-eight 
hours. In this series of cases excision alone 
was performed in 61 per cent, and excision 


and cauterization in 38 per cent. 


PROGNOSIS 


The prognosis is good in the single types 
when the tumor may be removed without 
too much damage to the periosseous struc- 
tures or to the joints. Multiple exostoses 
may cause marked disability, deformity and 
pain on movement. Surgical removal of 
many of these tumors, when indicated, may 
lead to improved function and freedom 
from pain. 

In this series, recurrence was noted in 
10 per cent. About 75 per cent of the pa- 
tients were heard from after being dis- 
missed from observation and 83.8 per cent 
of them reported that they had been cured. 

Five deaths from one to nine years after 
operation were reported; there was no sur- 
gical mortality. 
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Fig. 6. Exostosis of upper humerus. 
in Figure 5. 


ABSTRACTS OF ILLUSTRATIVE CASES 
Case 1.—A farmer, aged twenty-three, 
came to the Mayo Clinic because of a tumor 
of the right femur, of thirteen years’ dura- 
tion. The family history was negative. 
There was no pain or tenderness, and no 
history of trauma. The tumor was attached 


to the diaphysis, and was slowly increasing 
in size. 


The roentgenologic diagnosis was cauli- 
flower exostosis (Fig. 2). There was no 
impairment of joint function; the Wasser- 
mann test and urinalysis were negative and 
the blood count normal. The patient wished 
to have the tumor removed as it was causing 
noticeable deformity, and in April, 1919, it 
was chiselled free at the base, and the ac- 
tual cautery applied. 


By rotation at right angles the same effect was produced as 


The patient is well at this time, and there 
has been no recurrence. 

Case 2.—A laborer, aged thirty-two, com- 
plained of pain in the knee and leg, which 
began following trauma three years before 
examination. A tumor had been noticed in 
the middle third of the left femur; it was 
firm, fixed, smooth, single and slowly en- 
larging. There was no impairment of the 
joint, but there was some local tenderness, 
with swelling and dull pain. The urinalysis 
and Wassermann test were negative and the 
blood normal. 

The roentgenologic and clinical diagnosis 
was exostosis. July 23, 1918, the tumor 
was excised and found to be an exostosis 
arising from the shaft of the femur and en- 
circling about three-fourths of the femur in 





d as 











a bracelet-like manner so that the tumor had 

to be split to be removed (Fig. 3). 

Case 3.—A housewife, aged thirty-nine, 
had complained of a tumor of the right 
humerus for one year. It came to her no- 
tice accidentally because of a dull pain. 
There had been slight tenderness on pres- 
sure, and gradually increasing swelling. 
The tumor was firm, fixed, smooth on pal- 
pation and apparently single (Fig. 4). 
There was no history of a similar condition 
in any other member of the family. The 
patient had been told elsewhere that this 
tumor was a sarcoma, and roentgenograms 
had been taken. 

There was no joint impairment; the 
Wassermann test and urinalysis were nega- 
tive and the blood count normal. At opera- 
tion in June, 1918, an exostosis was re- 
moved from the middle third of the right 
humerus on the inner side. It was closely 
associated with the musculospiral nerve and 
with the vessels. Following excision, the 
base was cauterized. The pathologic report 
was osteofibroma. 

The patient was heard from in 1926, at 
which time she was in good health. 

Comment.—The diagnosis in this case 
was established by careful study of the 
roentgenogram, corroborated by microscopic 
examinations, which were not considered 
characteristic of sarcoma. 

Case 4—A plumber, aged twenty-five, 
accidentally noticed a swelling about the hip, 
three days before examination. The mass, 
which appeared to be about 9 cm. in diam- 
eter, was firm, fixed, smooth, and single and 
apparently involved the upper third of the 
femur. There was no pain or limitation of 
joint motion; the urinalysis and Wasser- 
mann test were negative and the blood cyto- 
logically normal. 

The roentgenologic diagnosis was osteo- 
chondroma involving the lesser trochanter 
of the femur (Fig. 5). In June, 1921, the 
tumor was found to be attached just pos- 
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teriorly to the lesser trochanter and was 
excised. It was encapsulated, with a well- 
formed bursa and a layer of cartilage 0.6 





Fig. 7. Exostosis of scapula of three years’ dura- 
tion. 


cm. thick, which covered the entire head. 
The patient convalesced uneventfully and a 
good result was obtained. 

Case 5.—A girl, aged fourteen, a student, 
complained of a growth in the left shoulder, 
which had been present for eighteen months 
and had been diagnosed elsewhere as sar- 
coma. While there was no family history 
of similar trouble, there was a history of 
fracture. The tumor appeared firm, fixed, 
smooth and, although it had gradually in- 
creased in size, had produced no stiffness 
in the joint, or pain. The Wassermann test 
and urinalysis were negative and the blood 
cytologically normal. 

The roentgenologic diagnosis was osteo- 
chondroma (Fig. 6). October 13, 1924, an 
osteochondroma, 12 or 15 cm. in length, 
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was chiselled free from the upper humerus. 
The base was cauterized following excision 
and roentgen-ray treatment was given after 
operation; the result was good. 

Case 6.—A merchant, aged forty-two, 
had complained of a tumor of the right 
shoulder for three years. The tumor was 
firm, fixed, single, slow-growing and in- 
volved the right scapula. There was no 
pain or limitation of joint motion; the 


Wassermann reaction and urinalysis were 
negative and the blood count normal. 

The roentgenologic report was extensive 
destruction of the scapula, probably chon- 
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droma, with malignant change (Fig. 7) 
In June, 1921, the tumor, together with 
three-fourths of the scapula, was excised 
the portion of the scapula in the region of 
the shoulder joint being left intact. The 
tumor had pushed its way into the axilla 
but, in spite of its large size, permitted good 
movement. The result was good. 

Comment.—Tumors of this size so ob. 
scure the roentgenographic appearance that 
it is difficult to determine their exact nature. 
In this case the three-year history and the 
clinical findings were of assistance in arriy- 
ing at the proper diagnosis. 








DIAGNOSIS AND TREATMENT OF BONE LESIONS OF THE HAND AND 
FOOT, WITH SPECIAL REFERENCE TO BONE TUMORS! 
By MAX KAHN, M.D., and L. CLARENCE COHN, M.D., Battrmore, Mp. 


E are frequently confronted with a 
roentgenogram of a hand or foot 
which reveals a more or less def- 

inite bone lesion and it is our desire here 
to present a method of diagnosis based upon 
a review of our experience with these lesions 
up to the present time. This study has been 
made from the histories, roentgenograms 
and gross and microscopic specimens of 89 
cases involving the bones of the hands and 
feet, out of a total of over eleven hundred 
bone lesions recorded in the Surgical Path- 
ological Laboratory of Johns Hopkins Hos- 
pital up to June, 1926. 

It is interesting to note that of these 89 
cases, 60 have come under observation since 
1920. Previous to 1920 there were only 
29 cases and of these, three cases were 
recorded up to 1910, so that about two- 
thirds of the cases have come under observa- 
tion in the last six years. We can see, there- 
fore, that patients with these lesions are con- 
sulting physicians earlier now than previous- 
ly and we feel that this is largely due to 
the pioneer work of Dr. Bloodgood in edu- 
cating the public. 

The majority of these lesions came under 
observation at an age when trauma is most 
likely to occur. Of 66 cases in which the 
age has been recorded, 42 occurred before 
the age of thirty and there were almost 
twice as many males as females. Nearly 
one-half of the lesions involved the tarsal 
bones. Of the remainder, almost one-half 
involved the phalanges of the hands and feet 
and the other half involved the metacarpals 
and metatarsals. The remaining lesions 
comprised three multiple lesions of the hand, 
three multiple lesions of the foot, and one 


_—. 


1Read before the Radiological Society of North America, 
at Milwaukee, Nov. 29-Dec. 4, 1926. 


multiple lesion involving both the hand and 
foot. 

Of the 89 cases, we have the pathological 
diagnosis in 65, based on clinical signs, lab- 
oratory findings and X-ray evidence in 24 
cases. The cases fall into the following 
groups: exostosis, 28; chondroma, 11; 
giant-cell tumor, 8; myxoma, 6; osteitis 
fibrosa, +; sarcoma, 2. The remaining 6 
cases comprised: osteomyelitis, 2; epithelial 
lined cyst, 2; hemangioma, 1, and ossifying 
hematoma, 1. One can see readily from 
these figures that the largest group consisted 
of exostosis, or osteoma. This tumor rarely 
gives trouble in diagnosis and can be easily 
recognized by the most inexpert. The last 
group mentioned, consisting of osteomye- 
litis, epithelial lined cyst, hemangioma and 
ossifying hematoma, has as yet no positive 
clinical picture—no characteristic X-ray ap- 
pearance, with the exception of osteomye- 
litis. Osteomyelitis involving the metacar- 
pals, metatarsals and phalanges is not clini- 
cally and roentgenologically unlike that 
found in bones elsewhere in the body, and 
should be recognized. Osteomyelitis involv- 
ing the carpals and tarsals is difficult to 
recognize. Deducting, therefore, the 28 
cases of exostosis, the 4 unusual lesions and 
the 2 cases of osteomyelitis, we have left 31 
cases for diagnostic consideration. There are 
only two cases of sarcoma, a chondrosar- 
coma of the astragalus and a small round- 
cell sarcoma of the os calcis in which there 
was a question as to origin in nerve sheath 
or fascia with secondary involvement of 
bone. It is well here to point this out 
and to emphasize that this conforms with 
experience and is an established fact, name- 
ly, that sarcoma rarely involves the bones 
below the wrist and below the ankle. Of 
the 31 cases, 11 were chondromas, 8 giant- 
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cell tumors, 6 myxomas, 4 osteitis fibrosa, 
and the 2 cases of sarcoma just mentioned. 
It will be seen, therefore, that, leaving out 
the exostosis, the most common tumor of 
the hand or foot is a chondroma, the next 
most frequent the giant-cell tumor, then the 
myxoma, next the osteitis fibrosa or bone 
cyst, and the rarest sarcoma. 

The problem from the X-ray standpoint, 
therefore, is the differential diagnosis be- 
tween chondroma, myxoma, giant-cell tu- 
mor and osteitis fibrosa. There is no char- 
acteristic X-ray appearance of any one of 
these tumors, so that roentgenologically it is 
practically impossible to make a positive di- 
agnosis. There is more or less bone ex- 
pansion in all, they are all central tumors 
and the thinning, absorption and bone de- 
struction are more or less similar in appear- 
ance. 

The myxoma requires special treatment 
and the surgeon must be prepared to rec- 
ognize it at operation. All of the patients 
with myxoma up to the present time in 
whose cases the growth was cut into with 
the knife at the first operation are dead from 
the disease, after local recurrence and me- 
tastases. As the myxoma is the most trans- 
plantable of all tumor tissue the cautery 
must be ready in all operations on bone tu- 
mors, because, if myxoma is encountered, 
that gives the patient his only chance for 
cure. X-ray treatment of myxoma is prac- 
tically without value. Myxoma appears to 
be especially resistant to radiation and is 
not influenced by this form of treatment. 
Curettement, followed by thermal and chem- 
ical cauterization, has been the method of 
choice in the treatment of bone tumors of 
the hands and feet, and when a metacarpal 
is involved it is sometimes preferable to re- 
sect the entire bone with the cautery, giving 
the tumor a wide margin and later trans- 
planting bone. The results of X-ray treat- 
ment in giant-cell tumor involving bones 
other than those of the hands and feet, 
where the diagnosis could be made with a 
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certain degree of accuracy, have been ex- 
cellent in some reported cases. 

In summarizing, it is well to point out 
first, that sarcoma of bone is rare below 
the wrist joint and below the ankle joint; 
second, the most common tumor is exostosis 
and the next in frequency of occurrence js 
the chondroma; third, myxoma in this study 
is found to be comparatively more frequent 
in the bones of the hands and feet than in 
other bones. 


DISCUSSION 


Dr. J. C. BLoopcoop (Baltimore): | 
thank you for this opportunity to discuss 
this group of papers which present splendid- 
ly our knowledge up to date of bone tumors. 
I doubt if I can say anything new, but | 
would like to emphasize a viewpoint that 
has impressed me more than any other in 
the last five years. We are beginning to 
reach a point in the differential diagnosis 
of bone lesions where our responsibility is 
greater than it ever was before. The ma- 
jority of you, in your experiences, do not 
go back as far as I do, but in my first ten 
years—up to 1900, when I lived in a hos- 
pital perhaps as far advanced as any other 
hospital in this country—I do not remember 
any difficulty with diagnosis, yet to-day, 
since 1920, when we have instruments of 
precision that we did not have before 1900, 
when we have accumulated experience which 
we did not have before 1900, we have more 
difficulty in diagnosis than we had in those 
early years, and these difficulties are due to 
the fact that we are “ow living in a more 
educated community. We are seeing every 
disease in its incipiency, and in spite of our 
greater knowledge and in spite of the won- 
derful instruments of precision, we find that 
we are not always prepared to recognize the 
disease and to select the best treatment. 
Now the responsibility involved in bone 
lesions is a very great one, if we feel that 
for malignant disease amputation or fe 
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section offers the best opportunity of a cure. 
If we do not feel that amputation or resec- 
tion offers the best opportunity of a cure, 
then we can try radiation; it will do no 
harm for benign cases and may accomplish 
a cure in malignant cases. My evidence up 
to date indicates that when the malignant 
pone lesion is below the middle third of the 
femur, or is situated in the upper extremity, 
if it is in such an early stage that it can be 
resected, operation offers a larger percentage 
of cures than radiation. Therefore it is 
essential to make a differential diagnosis, 
because the vast number of bone lesions to- 
day are not malignant, and unless you can 
make that differential diagnosis, you will 
mutilate for a benign tumor. There are 
some cases in which the X-ray is the instru- 
ment of precision that tells you what the 
bone lesion is. In many cases you can 
amputate or resect on the X-ray examina- 
tion alone; in other cases you cannot. 
Therefore, if you feel that operation is the 
indicated procedure, there must be another 
method of diagnosis. At the present time 
we have a method older than the X-ray— 
the pathological examination of a piece ex- 
cised and studied under the microscope. 
This is by no means a new procedure. The 
pathological study of tumor tissue dates 
back many years; frozen sections go back 
to the nineties; I made frozen sections in 
1893. The difficulty is that at the present 
time, in the majority of clinics of this coun- 
try, we have splendid X-ray conditions and 
we get good plates; we have experienced 
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and trained men who can diagnose from 
X-ray plates, but, in spite of the fact that 
pathologists were here first and trained first, 
our operating rooms are not provided with 
trained pathologists who can_ interpret 
frozen sections. It is a very important thing 
for the great hospitals of this country to 
realize the importance of the study of tissue 
in the operating room and to provide for it 
as they have provided for X-ray depart- 
ments. It is always a great pleasure for me, 
whenever I have an opportunity, to give 
credit to the importance of tissue diagnosis 
in the operating room to Dr. Wilson and Dr. 
MacCarty, of the Mayo Clinic; they have 
been advocating it for years. The possi- 
bilities are that this provision in small op- 
erating rooms has not taken place because 
of the difficulties of technic of making a 
frozen section. It is more of a technical 
problem to make a good frozen section than 
it is to make a good X-ray plate, and in 
spite of my profound respect and admira- 
tion for the roentgenological diagnosis, I 
really believe it is more difficult to train a 
tissue pathologist for diagnosis than it 1s 
a roentgenologist. One remarkable fact is 
that while the development of roentgenology 
in the hospitals has been a financial success, 
the development of pathological diagnosis 
has been a financial failure. I have not time 
to discuss it, but I really believe the great 
thing for us to come together about to-day 
is biopsy—how it should be done. Prepare 
for the diagnosis of those cases that cannot 
be diagnosed by the X-ray—prepare for 
their diagnosis by biopsy. 








TREATMENT OF NEVI WITH RADIUM! 
By ZOE ALLISON JOHNSTON, M.D., Pirrssurcu, Pa. 


F nevi, or birthmarks, those anoma- 
lous developments of certain tissues 
of the skin and subcutaneous struc- 

tures, there are two main varieties to be 
considered in connection with radium treat- 
ment—the pigmented and the vascular. The 
pigmented are characterized not only by in- 
creased deposit of pigment, but at times by 
hypertrophy of other cutaneous structures. 
Vascular nevi, of course, are those charac- 
terized by an overgrowth of vascular tissue. 
Both types of lesions—as is well known— 
are congenital, and appear at birth or 
shortly thereafter. A large percentage of 
them develop on the face and neck, so that 
the treatment becomes not simply a question 
of removing an objectionable overgrowth of 
tissue, but one of very careful treatment to 
obtain the best cosmetic effect. 

There is a large classification of pig- 
mented nevi, and the treatment depends 


upon a number of factors, such as position, 
size—both as to elevation and surface in- 
volvement—presence or absence of hair, 
fatty consistency, or very deep pigmentation 
with a tendency toward malignant changes. 

Small, faintly pigmented nevi are prob- 


ably best removed by desiccation. When 
the surface involvement is great, radium 
must be considered, or at least radium com- 
bined with desiccation, because there is less 
scarring following judicious radium treat- 
ment. Hairs must be removed by the elec- 
tric needle previous to removing the nevus 
by some other method, but if radium is 
used, beta radiation will cause epilation. All 
deeply pigmented moles showing a tendency 
towards overgrowth or inflammatory irri- 
tation should have sufficient dosage of beta 
radiation to destroy absolutely the tissue in- 
volved. This will prevent the malignant de- 
velopment of the pigmented mole. 


1Read before the Roentgen Ray Society of Central Penn- 
sylvania, Oct. 29, 1926. 


If I may be permitted to repeat a familiar 
classification, there are three types of vasey. 
lar nevi: 

1. _Nevus flammeus, or port wine mark. 
Chis is flat, non-elevated, and consists of a 
network of dilated capillaries. 

ra Nevus vasculosus, or elevated angi- 
oma, consisting of a network of large di- 
lated blood vessels. 

3. Angioma cavernosum, consisting of 
enormously dilated blood vessels, which de- 
stroy the surrounding tissues by mechanical 
interference. 

There are, besides, a number of elaborate 
classifications, but this one by McKee, from 
the standpoint of treatment, is concise and 
covers the subject. 

Port wine marks vary greatly in size, 
from very small lesions to extensive ones in- 
volving an entire limb, the chest, or half or 
more of the face. They are usually of a 
brilliant red or purplish red hue, this, of 
course, varying according to the vascularity 
of the mark. The edge is usually irregular. 
There is no question but that port wine 
marks are the most difficult to treat with 
satisfactory results. To produce an even 
fading of the color is almost an impossibil- 
ity. There is great variation of opinion as 
to the best method to pursue, but excellent 
results are reported from the use of the 
Kromayer modification of the Cooper-Hew- 
itt mercury vapor generator, a method 
which requires frequent treatments over a 
long period of time. 

In the past radium has been used quite 
extensively, though some authors condemn 
its use. From the reports of the latter one 
would judge that the dosage employed by 
them was enough to produce destruction of 
the tissues. This is a mistake, as perma- 
nent injury to the skin may result. Smaller 
doses will shrink the vessels without de- 
stroying the other tissues, if the lesion is one 
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which will respond to radium at all. This 


om he i 
treatment must be given slowly, the appli- 


cations being at least two months apart. 
The ideal way to make a radium application 
port wine mark is to treat the entire 


to a 


Fig. 1. Case I, before treatment.” 

mark at one sitting. If the lesion is large 
this is impossible, and it is better in that 
case to treat it by dividing it in sections. No 
class of cases requires a more skillful tech- 
nic, but with caution and persistence good 
results can be obtained. 

Vascular nevi involve only the superficial 
vessels, and, as we have noted, are elevated 
above the skin. They are very common and 
occur usually around the face, although any 
part of the body may be the site of one of 
these lesions. This type responds readily 
to radium. The radiosensibility of blood 
vessels is well known, the endothelial lining 


of the vessels being so sensitive that a small 


Urcloric and 


2This illustration is used by permission of 
j and 


gana Review (see that journal, Jan., 1927, p. 35 
Y special arrangement with the author of that paper. 
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dose will produce obliteration of the lumen. 
The construction of an overgrowth of tis- 
sue of this type is ideal for radium treat- 
ment. 
the disappearance of the small lesions which 


One or two applications will cause 


Fig. 2. Case I, after treatment. 


are so frequently found on infants. Larger 
lesions, of course, require more treatment, 
extending over a longer period of time, ac- 
cording to the size and position of the le- 
sion. If it is definitely elevated above the 
skin surface, radium needles can be inserted 
to great advantage. One treatment by this 
method will take the place of a number of 
surface applications, and, of course, short- 
ens the treatment time considerably. 

The technic of application of the radium 
naturally varies according to the type, size, 
and location of the lesion. Each individual 
case must be studied and the treatment 
planned to give efficient radiation to all parts 
of the abnormal tissue without affecting the 
normal surrounding tissue. If the mark is 
a small, slightly elevated angioma, a super- 
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ficial application of radium, mainly beta 
rays, is used. If there is marked elevation, 
radium needles can be inserted through the 
mark at regular intervals. Wherever pos- 
sible insertion of radium is the method of 


RADIOLOGY 










Palpation of these angiomata reveals a soft 
spongy condition which is very characteris. 
tic. They also respond to radium treatment 
in a manner far superior to any other 
method. If not too deep, beta radium radia. 














Fig. 3. 


Case II, before treatment. 


choice. This is especially true if there is 
normal or almost normal skin overlying an 
angioma. If insertion of radium does not 
seem desirable and the angioma has consid- 
erable depth, the radium is filtered. This 
filter varies, although we usually use one 
millimeter of brass and one millimeter oi 
rubber. The distance at which the radium 
is placed from the patient varies according 
to the depth of the lesion. 

Angioma cavernosum is a soft spongy 
tumor consisting of enormously dilated 
vessels. The skin may be normal or nearly 
normal over one of these soft masses of 
tumor tissue, or an angioma vasculosus may 
involve the skin over an angioma caver- 
nosum. The last mentioned combination 
seems to be the most common type met with. 





















Fig. 4. Case II, after treatment. 


tion is indicated. If they are extensive, 
gamma radium rays, or radium buried into 
the mass, is the method used. Cavernous 
angiomata, with a normal or fairly normal 
skin surface, are ideal for embedded radium. 
The radium needles must be inserted care- 
fully in order to distribute the radiation 
equally to all parts of the mass. 

Many persons inquire about the spon- 
taneous disappearance of birthmarks. Dis- 
appearances are reported, but usually these 
cases have a faint, even, red mark hardly 
noticeable when the child is sleeping, but 
becoming quite red and angry when the 
child cries. I have not read any reports of 
well developed nevi disappearing. They 
usually enlarge with the growth of the 
child and sometimes the enlargement 1s 
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Fig. 5. Case III, before treatment. 


treated is often inquired about. Many doc- 
tors and parents are in doubt as to the best 
time to start treatment. It seems that, since 
there are bound to be very definite changes 
in the tissues in a majority of cases, the 
earlier treatment is instigated the better 
chance the tissues have of assuming normal 
condition during the natural course of de- 
velopment following the treatment. Babies 
with birthmarks should be treated as soon 
as it is safe to take them out of the house. 

When radium is used in the treatment of 
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any type of birthmark, especially the very 
extensive, it should be fully agreed upon 
before the treatment is started as to the 
length of time it may be expected to take 
and also as to the intervals between treat- 


» 


Fig. 6. Case III, after treatment. 


ments. Two to three months should inter- 
vene between radium applications. This 
gives plenty of time for slow tissue changes 
to occur and also allows time for color 
changes. The entire time of treatment, of 
course, depends upon the extent of the le- 
sion. Many lesions require treatment over 
a period of from one to two years. 

Other methods of treatment used.—Sur- 
gery, desiccation, electrocoagulation, and 
carbon dioxide snow are the most common, 
and some splendid results are reported. Sur- 


296 


gical removal is often considered, but the 
possibility of recurrence is great, and, on 
the whole, the danger of scarring is greater 
than it is following radium treatment. 
Freezing with carbon dioxide snow has been 


Fig. 7. Case IV, before treatment. 


very popular. However, it is painful and is 
more likely to leave scars which are thick 
and almost keloidal in character. Desicca- 
tion and electrocoagulation are valuable in 
certain types of nevi, and may be used alone 
or in conjunction with radium. 

The disadvantages of radium are that the 
treatment is slow, the economic features are 
to be considered, and there is the danger of 
telangiectasis appearing in the future. The 
advantages of radium are that it is easy of 
application, is painless, never requires an 
anesthetic, produces no marked reaction, has 
no effect on surrounding healthy tissue, and 
leaves a minimum of scarring with no con- 
tracture of the skin. This method is advo- 
cated because treatment of a large number 
of cases has been uniformly successful. 
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It is interesting to note in looking over 
the literature the methods used by the yagi. 
ous writers. Simpson reports good results 
in the treatment of port wine marks by the 
use of flexible radium “‘toiles,” which are 


Fig. 8. Case IV, after treatment. 


cloths impregnated with radium. Their use 
gives an even distribution of the radium to 
the lesion. He is very enthusiastic concern- 
ing the use of radium in all vascular nevi. 

John McHutchinson and Herbert Brown 
report five cases of nevi of the vascular type 
treated by radium with splendid results. 
Two of these were port wine marks. 

Morrow and Taussig do not report very 
good results in the treatment of port wine 
marks with radium, but advise the water- 
cooled mercury lamp. In vascular nevi their 
results are better with radium than by any 
other method. 

McLean and Cannon advise the use of the 
Kromayer lamp and desiccation in the port 
wine marks, and state that X-ray, radium, 
and carbon dioxide snow are of little or no 
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Fig. 9. Case V, lateral view, before treatment. 


Fig. 11. Case V, lateral view, after treatment. 


value Their experience with carbon diox- 
ide snow has given splendid results in cir- 
cumscribed discrete angioma, but radium 
has been used successfully. 


Fig. 10. Case V, antero-posterior view, before 
treatment. 


Fig. 12. Case V, antero-posterior view, after 
treatment. 

McKee reports good results with radium 
in vascular angioma, with poor results in 
the treatment of port wine marks. 

Birthmarks seem like trivial matters in 
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the list of diseases and conditions that can 
be treated by radium, but they must not be 
considered as such. Each case demands the 
earnest consideration of the physician in 
charge. To the parents or the patient this 
condition is of the greatest importance. It 
is not a matter of life or death, but un- 
sightly marks or scars can be the source of 
much embarrassment. Treatment under- 
taken lightly, resulting possibly in more 
scarring than is necessary, will be a life-long 
reminder to the physician that his experi- 
ence or training was not sufficient for this 
work. Experience must be the guide in the 
choice and use of a therapeutic agent. | 
am convinced that the most thorough re- 
moval and the best cosmetic result can be 
obtained in the treatment of nevi by the use 
of radium. 


CASE REPORTS 


Case I. Referred January, 1925, with 


birthmark involving inner half of left up- 


per eyelid. It was present when the child 
was born and was increasing in size. The 
birthmark pushed the eyelid down over the 
eyeball, interfering with the sight. 

Two needles, each containing ten milli- 
grams of radium, were inserted for one 
hour and fifteen minutes. That was the 
only treatment necessary. 

Case II. Angioma of the upper lip no- 
ticed at birth. Grew gradually, involving 
two-thirds of the upper lip and extending 
up into the left nostril. Surgical removal 
in May, 1921, at the age of three months. 
Referred for treatment November, 1921, at 
the age of nine months. At this time there 
was a scar extending from the left nostril to 
the lip. On both sides of the scar there was 
red discoloration with extensive involve- 
ment underneath. Almost the entire upper 
lip was involved. It felt spongy when pal- 
pated and was twice as thick as a normal 


lip. 
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Six applications of radium were given 
from November, 1921, until June, 1924 
The first treatments were heavily filtered, 
using one millimeter of brass and one milf. 
meter of rubber, followed by more super- 
ficial applications, using only one millimeter 
of rubber for filter. 

Case III. Referred March, 1922, with 
angioma involving the entire nose with the 
exception of a small part of the right side 
Also one on the right shoulder extending 
well onto the right chest wall, which meas- 
ured 3 by 3% inches and was elevated from 
one-fourth to one-half inch above the skin 
surface. 

A number of small applications were 
given over selected areas from March, 1922, 
until completion of the treatment in Septen- 
ber, 1924. I will mention only the needles 
that were inserted: March, 1922, three 
needles, each containing ten milligrams of 
radium, were inserted through the nose for 
forty-five minutes; August, 1922, eight 10- 
milligram needles were inserted through the 
lesion on the shoulder for one hour and 
thirty minutes. In June, 1923, one part of 
the nose still remained spongy, and one 10- 
milligram needle was inserted for one hour. 

Case IV. Referred July, 1923, for re- 
moval of a hairy pigmented mark which had 
been present since birth. On account of the 
color of the mark the hairs were not very 
noticeable. Not being vascular, some scar- 
ring is to be expected. 

An application of radium, using beta ra- 
diation in sufficient dosage to cause a 
marked reaction, was given. This was re- 
peated in about two months. The mark be- 
came smaller and flatter and all of the hairs 
were removed. The remainder was fe- 
moved by using the electric spark on the 
brownish areas, gradually covering the en- 
tire surface. 

Case V. Referred January, 1923, witha 
very deforming angioma involving the tis 
sues of the upper part of the nose, and 
areas both above and below the inner half 
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of the left eye, with several small areas on 
the forehead. Almost the entire lesion was 
a deep purple, with the exception of a por- 
tion at the lower edge and about the same at 
the upper edge, which areas were covered 


with normal skin. 

Nine applications of radium were given 
from January 1, 1923, until December, 
1926. To treat the deeper portions two 25- 
milligram tubes, filtered by one millimeter 


of brass and one millimeter of rubber, were 
used at a distance of two centimeters. 
Around the edges and the parts that were 
not so thick the radium was filtered only by 
the silver radium container and one milli- 
meter of rubber. The scar is soft and pli- 
able. A few telangiectatic lines show up in 
the center of the area. When the child is a 
little older these will be removed by the elec- 
tric needle. 








THE SIZE OF THE HEART IN THE NORMAL AND IN ORGANIC 
HEART DISEASE’ 


By J. A. E. EYSTER, M.D., Department of Physiology, University of Wisconsin, Maptson 


ARDIAC roentgenography has two 

practical aspects, inspection under 

the fluoroscope and mensuration of 
the silhouette outlines. The former is 
mainly concerned with an examination of 
the great vessels, especially the aorta, al- 
though here also mensuration may be ap- 
plied (1). 
confined to a study of certain measurements 
of the cardiac silhouette and deals with a 
comparison of clinically normal hearts and 


The present communication is 


those with organic disease. 


METHODS 


Two general methods exist for obtaining 
‘an outline of the orthographic projection of 
the cardiac shadow, teleoroentgenography 
and orthodiagraphy. In the former a pho- 
tographic record is obtained, in the latter a 
pencil outline of the shadow is made. P. C. 
Hodges (2) has shown that the two meth- 
ods yield, as would be expected, the same 
result when the same general technic is used. 
The advantages of 
graphic method are the obtaining of a shad- 


the teleoroentgeno- 


ow free from possible subjective errors and 
the ease with which the record may be ob- 
tained by a routine technician. The ortho- 
diagraphic tracing has numerous advantages 
which, in my opinion, make it the preferable 
method. 
a general fluoroscopic observation; it is 


It is done at the same sitting with 


practicable in the lateral and oblique views 
as well as the frontal, and it makes possible 
a more complete outline of the cardiac sil- 
houette, especially in the frontal plane. In 
man the heart usually lies quite low, its low- 
er border resting on the diaphragm, and it 
is difficult or impossible in most cases to 
differentiate between the shadow cast by the 


1Presented before the Radiological Society of North 
America, at Milwaukee, Nov. 29-Dec. 4, 1926. 


lower border of the heart and the dia. 
phragm. Under the fluoroscope, in spite of 
the fact that these two structures cast about 
the same density of shadow, the fact that 
one is in continual motion makes possible q 
greater degree of completion of the lower 
contour of the heart shadow, leading to 
more accurate mensuration. 

Mensuration of the cardiac shadow has 
been confined, so far as I know, to the fron- 
tal plane contour. The types of measure- 
ments that have been made are numerous, 
but two have proven of especial value—the 
greatest transverse diameter of the shadow 
and the enclosed area. That there is a re- 
lationship between the area of the cardiac 
frontal plane silhouette and the volume of 
the heart has been shown by Bardeen (3) 
in man and by Skavlem (4) in the dog. 


MENSURATION OF THE NORMAL HEART 


A number of workers have attempted to 
establish standards of measurement for the 
heart of normal subjects (5). It has been 
found that the size of the heart in the nor- 
mal subject depends, in part, at least, upon 
three factors—height or stature, weight, and 
age—and attempts have been made to de- 
velop a prediction formula based on these 
factors. The most recent of these by P. C. 
Hodges and Eyster (6) and by F. J. Hodges 
and Eyster (7), differ from preceding ones 
in two particulars: first, that the subjects 
were carefully selected after a thorough 


clinical examination, and, second, that the 
data were treated mathematically by statis- 
tical analysis in the construction of the pre- 
diction formula. 

It is obvious that the construction of a 
prediction formula for cardiac silhouette 
area and transverse diameter is of little 


value clinically unless one can show that the 
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EYSTER: 


e in cardiac disease is reasonably differ- 


rang ; 
ent from the normal range. The essential 


question presents itself as to whether or not 
cardiac enlargement can be determined by 
X-ray methods with sufficient accuracy to 
make the method of clinical value. 

The distribution of cardiac silhouette 
areas in a hundred normal male subjects in 
relation to the predicted area, as determined 
py P. C. Hodges and Eyster, is given in the 
ist column of Table I and charted in the 
frst curve of Figure 1. These subjects 
were different from those on whom the 
original prediction formula and table were 
based, but were also carefully selected after 
a complete physical, fluoroscopic and elec- 
trocardiographic study. In all cases they 
are tabulated on the basis of plus or minus 
percentage variation from the predicted 
area. In the table, the percentage of the 
totals falling in groups of 5 per cent varia- 
tions from the prediction are given. In the 
chart (Fig. 1) the ordinates represent plus 
or minus percentage variations from the 
prediction, the abscissee the number of cases 
at the various levels of variation. The 
arithmetical average of the whole group is 
expressed by the short horizontal line inter- 
xcting the group. It will be seen that the 
average for the whole group is —1.0 per 
cent as referred to the predicted area. The 
range is between —27 per cent and +16 per 
cent. Nine per cent of the 100 cases ex- 
ceed 10 per cent above the predicted area 
and 1 per cent exceeds 15 per cent. The 
transverse diameters averaged +1.0 per 
cent as referred to the predicted figure. The 
range was between —15 per cent and +19 
per cent. Two per cent were above +10 
percent and 1 per cent above +15 per cent. 

Two other observations have been ap- 
plied in this series of normal subjects for 
comparison with the hypertrophic hearts of 
organic disease. The first of these is the 
retrocardiac space as determined by a lat- 


eral orthodiagram. In most unhypertro- 
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phied hearts a clear space exists between the 
anterior border of the spinal column and the 
posterior border of the heart. No attempt 
at mensuration has been made, but merely 
a notation as to whether the retrocardiac 
space was wide, reduced or obliterated. In 
the 100: normal subjects the retrocardiac 
space was widely open in 87 per cent, re- 
duced in 11 per cent and obliterated in 3 
per cent. Figure 2 shows the frontal and 
lateral orthodiagraphic tracings of a normal 
subject. The other observation referred to 
above is the measurement of the apparent 
shift of the cardiac border on shifting the 
the observed border a 
known distance. In practice, a shift of 10 
centimeters is used. The apparent displace- 
ment results from oblique rays cutting the 
posterior border of the heart and should 
give an indication of the antero-posterior 
This is a modi- 


tube away from 


development of the heart. 
fication of a method originally proposed by 
Vaquez and Bordet (8). Since in most 
cases of chronic heart disease it is mainly 
the left ventricle which is enlarged, the ap- 
parent shift should be relatively greater on 
the left in these hearts, as compared with 
the normal. We have recorded the appar- 
ent shift on each side and expressed it as 
the observed shift on the right divided by 
the observed shift on the left (R/L). This 
proportion averages in the normal series 
1.49 and was above unity in all but 2 per 
cent. In the normal heart the apparent 
movement of the right contour is nearly 
always greater than that of the left when 
the tube is moved the same distance from 
each contour. 
MENSURATION IN ORGANIC HEART DISEASE 

The table (Table I) and chart (Fig. 1) 
show the area distributions in 110 cases of 
chronic valvular heart disease, divided into 
four groups, mitral stenosis, mitral stenosis 
and regurgitation, aortic regurgitation, and 
multiple valvulitis (in most cases combined 
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mitral and aortic disease). The cases were 
selected from a much larger number to ful- 
fill the following requirements: (1) that 
there should be no reasonable doubt that the 
diagnosis, based on careful clinical study, is 














~ 
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Fig. 2A. Frontal orthographic tracing of normal 
subject, age 22 years, height 61 inches, weight 115 
pounds. Area 86 sq. cm., transverse diameter 101 
mm. (normal area 88 sq. cm., transverse diameter 
100 mm.). Dashed line indicates contour com- 
pleted arbitrarily. 


correct; (2) that they should give no his- 
tory or present signs or symptoms of car- 
diac decompensation and thus be true ex- 


amples of chronic valvular heart disease. 


MITRAL STENOSIS 


In uncomplicated and well compensated 
mitral stenosis, little or no ventricular en- 
largement is to be expected. Compensation 
in this condition is maintained by the left 
auricle, which is always found to be dilated 
and hypertrophied. Special X-ray signs, as 
first described by Bordet, indicative of left 
auricular enlargement, are found in nearly 
all cases of mitral stenosis and greatly aid in 


the diagnosis of this condition. It is be- 
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yond the scope of this paper to go into this 
matter in detail and it must suffice to say 
that this criterion was applied and accordej 
with the clinical findings in 94 per cent. If 
the left auricle fails to maintain perfect 


Chest wall 


Anterior 


Fig. 2B. Lateral orthographic tracing of same 
subject as shown in Figure 2A. 


compensation in mitral stenosis, an abnor- 
mal load falls upon the right ventricle and 
this probably occurs in many clinically com- 
pensated cases. That the pulmonary ter- 
sion is increased in a large percentage is in- 
dicated by the high incidence of accentua- 
tion of the pulmonic second sound (82 per 
cent in this series). One would expect, 
therefore, to find a tendency to slight ver- 
tricular hypertrophy in a series of cases of 
mitral stenosis, and this is borne out by the 
cardiac silhouette areas, as is evident from 
the data presented. The average area from 
the group is +6% per cent, as compared to 
the normal predicted area, and 78 per cent 
show a plus variation. Thirty per cent are 
above +10 per cent in area and 8 per cent 
exceed the upper normal range. The aver- 
age transverse diameter for the whole group 
shows almost identical relationships. The 
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Fig. 3A. Frontal orthographic tracing of sub- 
ject having diagnosis of mitral stenosis and regur- 
gitation, aortic stenosis and regurgitation, aneurysm 
of the ascending aorta, aortitis, and adherent 
pericardium. Area 178 sq. cm., transverse diam- 
eter 164 mm. (normal area, according to Hodges and 
Eyster, 122 sq. cm., transverse diameter 130 mm.). 


R/L ratio averaged 1.38 and was below 
unity in 12 per cent. 


MITRAL STENOSIS AND REGURGITATION 


When leakage of the mitral valve devel- 
ops as well as stenosis, obviously compen- 
sation can be maintained only by increased 
work and hypertrophy of the left ventricle. 
All of the areas in this group were above the 
predicted normal and 80 per cent showed an 
enlargement greater than +16 per cent, the 


upper normal range. The average area for 
the whole group is +30 per cent. Eighty- 
eight per cent of the transverse diameters 
are above +10 per cent of the predicted di- 
ameter. The retrocardiac space was oblit- 
erated in 84 per cent and reduced in the 
remainder. The R/L ratio averaged 1.18 
and was below unity in 23 per cent. 


/ 
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Fig. 3B. Lateral orthographic tracing of same 
subject as shown in Figure 3A 


AORTIC REGURGITATION 


This lesion, typically associated with left 
ventricular hypertrophy, shows all areas 
above the predicted normal and 88 per 
cent above the upper normal range. The 
average for the group is +34 per cent. 
Eighty per cent of the transverse diameters 
were more than 10 per cent above the pre- 
dicted. The retrocardiac space was oblit- 
erated in 60 per cent and reduced in 28 per 
cent. The R/L ratio averaged 1.27 and was 
below unity in 43 per cent. 


MULTIPLE VALVULITIS 


The smallest area in this group is +40 
per cent above the predicted: the average is 
+68 per cent. 
eter was +17 per cent: the average +36 
per cent. 


The lowest transverse diam- 


The retrocardiac space was oblit- 
Figure 3 shows the 
frontal and lateral orthodiagrams of a case 
of this series. 


erated in all cases. 
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MYOCARDITIS 


Fifteen cases showing clinical and elec- 
trocardiographic evidence of myocarditis 
without valvular lesions and in good com- 
pensation show a rather wide range of 
It is well known that these cases 
groups, the 


areas. 
fall into two 
atrophic and the hypertrophic. 


pathological 


MENSURATION IN NON-ORGANIC CARDIAC 


CONDITIONS 


The most interesting group here is 100 
cases presenting systolic murmurs without 
other evidence of cardiac involvement and 
classified as accidental murmurs. The aver- 
age of this whole group falls on the pre- 
dicted normal area and the distribution 
curve is essentially that of the normal sub- 
jects. Three per cent were above the nor- 
mal range. The data as regards transverse 
diameter, retrocardiac space and R/L ratio 
are practically identical with the normal. 
Twenty-four cases of extra-systolic arhyth- 
mia without clinical evidence of valvular or 
myocardial involvement and_ twenty-five 
cases of mild hyperthyroidism without evi- 
dence of cardiac failure show an approxi- 
mately normal distribution. The same find- 
ings were obtained in twenty-five cases of 
neurocirculatory asthenia, which are not in- 
cluded in the present tabulation. A some- 
what surprising result was obtained in a 


group of cases of arterial hypertension with- 


out marked arteriosclerotic changes, renal 
involvement or evidences of myocardial 
change. A number of these cases were re- 
peatedly examined over a period of several 
years. While the area distribution shows 
a distinct tendency to hypertrophy, with an 


average for the whole group of +17 per 


cent, and 40 per cent are above the upper 
normal range, the extent of hypertrophy ; is 
not as great as in valvular lesions involving 
the left ventricle, and a considerable grade 
of uncomplicated hypertension may exist 
for a prolonged period without evidence of 
cardiac hypertrophy. 


SUMMARY 


The distribution of certain mensurations 
made from the frontal and lateral orthodia- 
grams of human hearts in 424 cases of nor. 
mals and chronic heart disease is presented, 
These mensurations include the area and 
transverse diameter of the frontal plane sil 
houette, and the retrocardiac space in the 
lateral plane. The former measurements 
are compared with the prediction tables pre- 
viously published. It is found that the 
measurements in cases of clinical hypertro- 
phy differ sufficiently from the normal to 
conclude that cardiac mensuration is a val- 
uable method for determining the existence 
of cardiac hypertrophy, and compares fa- 
vorably in its degree of precision with other 
useful methods applied to clinical medicine. 
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CORRELATION OF X-RAY PLATES, CLINICAL FINDINGS AND BLOOD 
PRESSURE READINGS IN A SERIES OF 300 CASES? 


By CHARLES E. IDE, M.D., MItwauxkeEeE, Wisconsin 


INCE July, 1925, over 2,700 health ex- 

aminations have been made for the 

Employees’ Mutual Benefit Associa- 
tion of Wisconsin. Among the X-ray 
plates taken, there are 300 of the chest, 
which have been studied with special ref- 
erence to blood pressure. It is very difficult 
to know the normal blood pressure or to 
determine the normal heart size for any 
given individual, but by comparing the 
variations of blood pressure at intervals and 
the cardiac shadow as it appears on several 
successive X-ray films, it may be possible to 
reach a definite conclusion. 

In each of the 2,700 examinations, blood 
pressure readings were made from both 
arms, and any abnormal variation was fol- 
lowed in a few days by a supplementary 
test. A group of cases was found having 
an increase in the cardiac shadow in both 
the aortic and left ventricular areas. These 
cases had pulse pressures of 80 or over 
and had, on physical examination, evidence 
of both aortic and mitral lesions. A group 
of cases of mitral insufficiency showed an 
increase of cardiac shadow in the left ven- 


tricular area and a pulse pressure of 50 or 


over, with a slight increase in heart rate 
and slight dyspnea after exercise. A group 
of cases of mitral regurgitation with pulse 
pressure of an average of 40 and blood 
pressure, systolic, 120 to 135, had no dysp- 
nea on exertion or increase in pulse rate 
after exercise. Normal blood pressure and 
pulse pressure with marked enlargement of 
the cardiac shadow would seem to indicate 
an adjustment of circulation. Five trained 
athletes with systolic blood pressure of 100 
Were examined. It is difficult to say wheth- 
er in all cases this was a normal low blood 
pressure or merely a temporary one. High 


eee 


1Read before the Radiological Society of North America, 
at Milwaukee, Nov. 29—-Dec. 4, 1926. 


systolic blood pressure, 150 and over, may 
show evidence of increase in X-ray shadow 
in both aortic and left ventricular areas. A 
lowering of systolic blood pressure or a 
short pulse pressure may be more important 
than high blood pressure. 

A study of X-ray slides of the following 
groups was made: (1) Those having a 
pulse rate approaching 90; (2) those with 
evidence of dyspnea on exertion; (3) those 
with high systolic or diastolic blood pres- 
sure; (4) those with short or long pulse 
pressure. 

Ixamination of the lungs should precede 
physical examination of the heart. Careful 
inspection, palpation, and percussion should 
always precede auscultation. Special atten- 
tion should be called to the shape of the 
chest, any bony malformation, the move- 
ment of the costo-sternal angles on inspira- 
tion and expiration, deviation of the 
trachea to the right or left—in fact, any 
pathological condition of the lungs that 
would either embarrass the heart’s action 
or change its anatomical position. Percus- 
sion and inspection should be given first 
place in physical examination, and ausculta- 
tion used to clarify these findings. The in- 
ternist should realize the limitations of 
physical examination. He should know the 
superficial areas that are most accessible. 
The parenchyma of the lung is most acces- 
sible above and below the scapula, along the 
inner scapular margins, and the outer 40 
millimeters on the anterior chest. In diag- 
nosing pulmonary tuberculosis, if these 
areas were given careful attention, there 
would be a 90 per cent agreement with the 
X-ray plate. 

A group 20 to 30 years of age having 
systolic blood pressure approaching 100 or 
lower, had X-ray evidence of mottling or 
scar tissue in the upper lobes. Pulmonary 
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tuberculosis differs clinically and, from the 
X-ray standpoint, according to the age of 
the patient. The disease should be studied 
with reference to the heart, at all ages. Be- 
fore the age of 20, fatigue, dyspnea, and 
tachycardia may precede medium sized 
rales in the upper lobe, on physical examina- 
tion, or mottling evidenced by the X-ray. 
After the age of 30, X-ray pathology and 
physical signs may be out of proportion to 
symptoms. The lowering of the blood pres- 
sure is less noticeable than at an earlier age, 
although dyspnea and tachycardia are usual- 
ly present on exertion. Increase in the car- 
diac shadow may be evidence of cardiac di- 
lation in tuberculosis, especially in those 
cases where there is a fibroid contracted 
lung, pleurisies at the base of the lung, or 
pleurisies with adhesions to the pericardium. 
Tuberculosis elsewhere than in the lung may 
modify the X-ray pathology and physical 
signs. Pregnancy may modify in the same 
way. 

Between the ages of 20 and 30, when 
there is evideut mottling of the upper lobes, 
together with physical and laboratory find- 
ings proving the presence of an active pul- 
monary tuberculosis, there is usually a low- 
ered systolic blood pressure and an increase 
in the heart rate after exercise. The lungs 
should be considered as a pulmonary heart, 
rather than as organs for separate study. 
Any pathological change in the parenchyma 
of the lung, whether intra-pulmonary or 
extra-pulmonary, interferes with the ex- 
change of oxygen and may embarrass the 
right heart. 

On physical examination, any increase of 
cardiac dullness to the left can be easily 
substantiated by an X-ray film. Such in- 
crease to the right, however, may be more 
difficult to ascertain by percussion in phys- 
ical examination, but it may very easily be 
seen from the plate. Professor Aschoff, of 
Freiburg, and the late Professor Monche- 


berg, of Strassburg, according to Stephen 
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d’Irsay (1), state that it has come to be 
recognized that hypertrophy of the heart 
does not mean merely a quantitative increase 
in the number of fibers constituting muscy. 
lar tissue, nor is it a simple increase in their 
size. If such were the case, hypertrophy 
of the heart would be just as physiological 
as the hypertrophy of any hard working 
muscle. We would not understand why 
such a quantitatively strong muscle could 
give way all of a sudden. But hyper- 
trophy of the heart muscle is, in a sense, 
always pathological; the intricate metabo- 
lism of the fibers is injured, and anatomical 
proof is forthcoming of this injury. An- 
atomical research also has pointed out an- 
other fact of great importance, to wit: that 
an infection, if it damages the heart at all, 
damages all its layers, and no individual 
structure can undergo injury while the 
others remain untouched. 

Recent efforts have been increasingly suc- 
cessful in securing measurements of the 
heart in three dimensions, and _ especially 
since Dr. Cohn of the Rockefeller Institute 
has introduced a method for registering the 
movements of the borders of the heart 
shadow. When such an enlargement of the 
cardiac shadow is determined by X-ray, it 
then becomes essential to correlate this fact 
with the heart rate after exercise, to note 
the blood pressure, and to compare with the 
X-ray plates taken of the same subject at 
different times, in order to find that varia- 
tion in size has occurred. 

Pathologists tell us that lesions at the base 
of the lung, including pneumonia, abscesses, 
and adhesions, invariably show dilation of 
the right heart. 

Louis H. Fales (2) states that “Peri 
bronchial infiltration, as seen by the roent- 
gen ray, is of no importance in diagnosing 


pulmonary tuberculosis, as it was not found 


in any case in combination with positive 
sputum.” While this finding may be of 
little importance as far as tuberculosis 1s 
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concerned, it is probably of significant value 
as evidence of the lack of normal elasticity 
of the lung tissue and of the utmost impor- 
tance in prognosis of heart lesions, and there 
is no question but what it entails more dif- 
fcult work for the right heart. 

Success in health examinations depends 
upon two things: (1) The ability of the 
internist to understand the relationship of 
physical signs to certain X-ray densities, 
and (2) the ability of the roentgenologist to 
correlate certain X-ray findings with physi- 
cal signs in the same area. This mutual un- 
derstanding is essential if the confidence of 
the patient is to be gained. 


CONCLUSIONS 


(1) Pulmonary tuberculosis occurring 
between the ages of 20 and 30 and involy- 
ing the upper lobes usually shows evidence 
of lowering systolic blood pressure during 
the active stage of the disease. 

(2) Increase in cardiac shadow may not 
give definite evidence as to the efficiency or 
deficiency of the cardiac muscle, but to- 
gether with the blood pressure reading, the 
condition of the heart muscle may be ascer- 
tained. 

(3) Lesions in the lung, other than pul- 
monary tuberculosis, especially those at the 
base of the lung, may affect cardiac shadow 
and also the blood pressure. 

It would be of great service to the roent- 
genologist in taking X-ray films to have an 
accurate knowledge of the blood pressure 
readings, of the heart rate after exercise, 
and the presence of pathological conditions 
elsewhere in the body that might modify the 
X-+ay densities and help him estimate the 
individual meaning of his findings. Roent- 
genologists of this country should have a 
large measure of credit for the lower 
death rate in tuberculosis and for their help 
in making the diagnosis of chest diseases 
almost an exact science. 
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DISCUSSION 


Dr. E. W. Miter (Milwaukee): I have 
a rather selfish interest in the paper of Dr. 
Ide, inasmuch as the findings of many of 
these heart examinations that he referred to 
were studied by me in conference with him. 
I think it is only just that a word should be 
said about periodic health examinations and 
periodic physical examinations. Such exam- 
inations are bound to come. Every effort is 
being made to render that successful. 
Roentgenologists will have an important 
part to play in such examinations, and there 
is no doubt but that they are already making 
their plans for effectively carrying out their 
part of this program. 

I would not attempt to discuss the heart 
and lung conditions covered in Dr. Ide’s 
paper. I should like, however, to lay some 
stress on the value of the X-ray to us in 
this particular work. I am satisfied that we 
take many negative films, that is, films that 
show no real pathology ; but this is, in itself, 
to my mind, a great advantage, since it gives 
us an opportunity to appreciate and interpret 
normalcy. It has been my experience that 
that is a shortcoming on the part of a great 
many of us; we fail to know the normal in 
X-ray interpretations, and in that way we 
frequently miss the pathology. Repeated X- 
ray studies in health examinations or any 
other kind of examination are highly essen- 
tial. May we not feel that X-ray for prog- 
nosis is quite as important as the radiograph 
for diagnosis? Repeated roentgenologic ex- 
aminations of the same case enable us to de- 
termine various phases of pathologic devel- 
opment, and then, in the event that only 
one film is taken in any given case, we are 
able to identify that as a particular stage of 
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pathologic development in a case where a 
series has not been taken. Dr. Ide has not 
only checked his own physical findings 
against the X-ray, but his work has been 
checked by other members of our staff. I 
think this is an extremely important matter 
—not to depend entirely upon the X-ray or 
physical findings or clinical picture, but to 
check ourselves in every instance possible 
against the X-ray as compared with the 
clinical picture, and the clinical picture as 
compared with the X-ray. I have felt that 
in many instances too much stress has been 
laid on one or the other; I have also felt for 
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some time that there has been some X-tay 
hysteria in the medical profession, that is ty 
say, X-rays are taken for any and all con 
ditions and sometimes not properly inter. 
preted and a false sense of security is given 
to a patient. I am not in any way advocgt. 
ing the taking of fewer X-ray films, but the 
taking of more and interpreting what ye 
find in these. The earlier hysteria is, | be. 
lieve, quite a matter of history now and 
the real scientists among us are correlating 
X-ray findings with clinical findings to th 
greater advantage of the patient and the sat. 
sfaction of the referring physician. 








FURTHER STUDIES ON THE INFLUENCE OF RADIATION QUALITY ON 
THE ERYTHEMA DOSE MEASURED IN PHYSICAL UNITS’ 


By WILLIAM H. MEYER, M.D., and OTTO GLASSER, Pu.D., 
X-Ray Department, New York Post-Graduate Medical School and Hospital 


N a paper entitled “IErythema Doses in 
Absolute Units” (1), presented at the 
last Annual Meeting of this Society in 
Cleveland, we called attention to the fact 
that the roentgen-ray doses, measured in 


ionization units, which produce similar re- 
actions on the human skin, are to a marked 
degree dependent upon the radiation quality 
employed. At that time we also described 
our method of skin dose estimation as well 
as the method of physical dose determina- 
tion; these shall, therefore, not be dealt with 
again in this paper, since they have remained 
the same as formerly described. It should 
be recalled that our erythema reaction is 
always accompanied by epilation, which fact 
was not especially stressed in our former 
communication on the subject though the 
erythema dose as here calculated is practi- 
cally 20 per cent over the epilation dose 
used in tinea capitis. Most of our doses 
have repeatedly been transferred to other 
therapy installations (40 within the fast 
year, in addition to the 70 reported at 
the Cleveland meeting). The reactions pro- 
duced with the doses on these 110 machines 
are, as far as we know, very similar to our 
own. 

Within the last year we have extended 
our observations, correlating the ionization 
current, measured in electrostatic R-units, 
with the reaction on the human skin to still 
softer rays than previously reported, thus 
finding some interesting phenomena. We 
also have studied the influence of backscat- 
tering from the patient (or water phan- 
tom) upon the erythema doses, measured in 
electrostatic R-units. This was done in an 
attempt to make a more exact comparison of 
the dosage, as measured with the different 


. 1Presented before the Radiological Society of North Amer- 
ica, at Milwaukee, Nov. 29-Dec. 4, 1926. 
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ionization units employed in several labora- 
tories in this country as well as abroad. 
RADIATION QUALITY 

For our experiments we used nine dif- 
ferent radiation qualities, starting with an 
X-ray beam giving a half value layer with 
somewhat under 34 mm. of aluminum, pro- 
duced with approximately 45 peak kilovolts, 
unfiltered, and going as high as 215 kilo- 
volts, strongly filtered, resulting in an X-ray 
beam showing a half value layer of over 
14 mm. of aluminum. A detailed descrip- 
tion of the conditions under which these 
nine qualities were produced is presented in 
Table I. 

The half value layers in aluminum and 
copper (given in Columns IV and V, Table 
I) of the nine radiation qualities were de- 
termined by absorption measurements, using 
a fine X-ray pencil and a large air ioniza- 
tion chamber. The figures obtained corre- 
spond closely to those found by a_photo- 
graphic method, recently described by Wil- 
liam H. Meyer (2). 

CORRELATION OF SKIN EFFECTS AND PHYS- 
ICAL DOSE FOR VARIOUS RADIATION 
QUALITIES 

The findings reported last year (1), that 
the number of electrostatic R-units per ery- 
thema decreases with decreasing penetration 
of the rays (using qualities C to I in Table 
I) were again confirmed. The same obser- 
vation has been reported by other investiga- 
tors (Dessauer 3, Gruhn 4, Dieterich 5, 
Wintz and Rump 6, Glocker 7, Sievert 8). 
But extending our observations to still soft- 
er rays (qualities A and B in Table I) we 
found that beyond a certain limit, which oc- 
curs around quality C, the number of R-units 
per erythema again increases rapidly. Illus- 
trating this effect, Table II gives the erythe- 
ma doses measured in the electrostatic R- 
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TABLE I 





LL 


I II | III IV | V 
Peak | 
Half Value Layer 


Radiation Kilovolt Filter in mm. 
in mm. 


aluminum 


in mm. 
copper 


0.65 
0.81 
1.00 





1 

2% Al+ 2 

4% Al 2 

| %4Cu+ 1 Al+ 2 

| | %Cu+ 1 

I (hard) | 34 Cu. 1 


AL+ 2 
Al.+ 2 











units as used at present in our laboratory; 
Column II shows the doses as measured di- 


reach a maximum with the hardest X-rays 
and continue at this maximum with the 
gamma rays of radium, it is likely that after 
reaching a maximum with the soft rays the 
curves may again drop. Experiments to 
study this probability are now under way. 


rectly on the patient as well as by means of a 
phantom. 





These measurements include, 
therefore, the backscattering from the pa- 
tient. In all the doses referred to, the total 
range of focal distance was from 30 to 50 
cm. and the sizes of area exposed from Rae ot 

15 X 15 to 20 20 cm. Column III gives I i | Il 


. : adiati Electrostatic R-units per Erythema 
the measured doses without backscattering Radiation orn ‘nai 
j n air 


(the ionization chamber suspended freely in 
air). 

A graphic representation of these data in 
relation to the radiation quality (half value 
layer in aluminum) is shown in Figure 1. 

As shown in Figure 1, the two curves, 
a and }, correlating the erythema doses in 
R-units with various radiation qualities, 
reach a minimum at approximately an X-ray 
quality showing a half value in 2 mm. of 
aluminum and ascend towards the harder as 
well as the softer ray side. While accord- 
ing to our present knowledge the curves 


On the patient 
(with 
backscatter ) 


( without 
backscatter) 
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Fig. 1. 


Part of the phenomena as illustrated in 
Curve a of Figure 1 is, of course, due to 
backscattering, the amount of which de- 
creases relatively with the decreasing pene- 
tration of the rays. It is for this reason 
that we added in Curve 0 the same relation- 
ship of radiation quality and doses in R- 
units, which curve gives the data without 
backscattering. Here, too, the difference in 
the doses at different wave lengths required 
to produce the same effect on the human 
skin varies to such a degree as to permit the 
important conclusion that, measuring by 
ionization in air and using large portals of 
entry, the same number of ionization units 
will not result in the same skin reaction 
when rays of varying qualities are em- 


ployed. This statement appears at vari- 
ance with the results of several other inves- 
tigators and a discussion of the reasons for 
these discrepancies will be published in the 
near future. 

Here we wish to cite an example of one 
of the best known series of experiments 
in re this problem, namely, that of F. C. 
Wood (9), who presented his data before 
this Society two years ago. Wood, in his 
most careful and elaborate experiments, 
uses, as you will recall, two bundles of 
homogenous radiations of the wave lengths 
0.2 and 0.6 Angstrém unit, respectively. 
He gives identical doses, measured by 1on- 
ization in air, to cancer and sarcoma cells, 
which cells were subsequently inoculated 
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into rats. From the fact that he obtained 
almost identical effects from both qualities 
of radiation, Wood draws the conclusion 
that rays of all wave lengths, applied with 
the same ionization dose, will have similar 
biological effects. Our own results do not 
agree with this deduction, at least so far as 
the human skin is concerned. In studying 
Curve b in Figure 1 we find that with the 
two wave lengths employed by Wood (0.2 
and 0.6 Angstrém unit corresponding to 
half value layers of 9.5 and 0.79 mm. of 
aluminum, respectively) there are two 
points where practically the same number 
of R-units will result in the same skin re- 
action. However, the extension of our ob- 
servations to a number of other qualities 
permitted us to state that an error would 
result in drawing general conclusions from 
limited observations on the qualities em- 
ployed, when such a wide variation in the 
number of R-units over the whole range of 
qualities occurs. However, the conclusions 
of these latter findings were deducted from 
the radiation effects on the human skin 
when using large areas, although it is quite 
possible that when employing small skin 
areas or small biological specimens the vari- 
ation of biological effect with various radi- 
ation qualities is very small, if not negligi- 
ble. 
ERYTHEMA DOSES IN F-UNITS DIVIDED BY 
HALF VALUE LAYER IN WATER 

A finding of some practical value appears 

from our data which we cannot at present 


TABLE 


J II 
Radiation Half Value Layer 
in cm. Water: h 


1.72 
2.11 
2.50 
3.02 
3.36 
I (hard) 4.03 


satisfactorily explain, though we have some 
theories on the matter. We found that for 
many of the radiation qualities used for 
therapeutic purposes, the number of elec. 
trostatic R-units per erythema (measured 
without backscattering, see Column III in 
Table Il), divided by the half value layer 
in water (measured on a fine X-ray pencil), 
is within = 5 per cent a constant. The 
average value of this constant is 235 for the 


electrostatic /-units as used at present in 


our laboratory. Table III shows these data 
as observed. 

The practical value of this relation R/h= 
235 is the following: If the half value layer 
in water of any X-ray beam (within the 
range indicated in Table III) is known, its 
product with 235 will furnish the number of 
R-units for that special radiation quality 
which is necessary to produce an erythema 
reaction of known degree on the human 
skin. 


BACKSCATTERING AND THE COMPARISON OF 
ELECTROSTATIC UNITS OF DIFFERENT 
LABORATORIES 


In former papers (10) we have made the 
statement: It is advisable when calibrating 
different machines, different tubes, etc., to 
have the ionization chamber freely sus- 
pended in air. To measure the erythema 
dose, however, the ionization chamber ought 
to be placed there where the erythema is 


produced, i.¢., on the skin of the patient. 


III 
III IV 
k-units per Erythema: R Quotient 
(without backscatter ) R/h 


400 233 
520 246 
600 240 
690 228 
800 238 
900 223 
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4 discussion as to which method is to be 
nreferred has since taken place in the litera- 
ture. We are still of the same opinion, as 
stated above, and believe that for calibra- 
tions the large air ionization chamber is to 
be preferred, while for the exact determina- 
tion of erythema doses we have to measure 
on the patient or a phantom with a small 
ionization chamber. It seems as if the small 
air wall ionization chamber, as demon- 
trated before this Society by Fricke and 
Glasser three years ago at the Rochester 
meeting, is the most satisfactory type of a 
small chamber. It has been improved re- 
cently and constructed in a more robust 
forin by Glocker (7), who strongly recom- 
mends its use for standard purposes. We are 
indebted to Dr. Glocker for sending us one 
of these chambers. All iontoquantimeters 
ought to be equipped with chambers of such 
material, instead of chambers with walls of 
substances of unknown or impure chemical 
composition, which show a decided but 
mostly uncontrollable influence of the radia- 
tion quality upon the ionization current. 
With such standard chambers erythema 
doses ought to be determined right on a 
large number of patients before we can ar- 
rive at a reliable comparison of the doses 
given in different institutions, using various 
constructions of instruments. Since many 
radiologists publish their doses without 
backscattering, i.¢., with the ionization 
chamber freely suspended in air, we also 
added these doses in the tables given above. 

Last year we presented a number of ery- 
thema doses measured in different labora- 
tories, with the purpose of demonstrating 
that these doses agree fairly well. Unfor- 
tunately, further investigation into the prob- 
lem of comparing doses given here and 
abroad reveals some difference between the 
units used at different places. We tried to 
compare such units either directly in the dif- 
ferent laboratories or by means of well con- 
trolled calibrated instruments. The former 


was done with the units used here in the 
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United States, the latter with the unit used 
throughout Germany. Through the kind 
co-operation of Dr. Duane, Dr. Bachem 
and Dr. Arens we were able to compare 
their units with ours in their laboratories. 
The result was that Duane’s electrostatic 
unit agrees with our -unit within 5 per cent, 
Bachem’s electrostatic unit and ours within 
9 per cent, while the unit used by Beets 
and Arens is equivalent to 1.8 of our units. 
We also proceeded to compare the German 
R-unit (Behnken, 11), as laid down in five 
different imported calibrated German dosage 
instruments, with our unit. The units of 
these five instruments did not agree very 
well among themselves. The most reliable 
of the instruments was the Kuestner Eich- 
standgeraet (12), which is controlled by 
radium. The German R-unit given by this 
instrument is 45 per cent higher than our 
electrostatic R-unit. In other words, our 
erythema dose of 1,300 R-units on the pa- 
tient, or of 900 R-units without backscat- 
tering, using hard filtered rays, corresponds 
to approximately 620 Behnken R-units as 
used in Germany. This latter figure agrees 
closely with the doses reported in Germany. 
Since the comparison of the different units 
is of great significance for the problem of 
standardizing the roentgen dose, we will in 
the near future report the details of this 
part of our work in a special publication. 


CONCLUSIONS 


(1) Measuring by ionization in air and 
using large portals of entry, the same num- 
ber of ionization units will not result in the 
same skin reaction, when rays of varying 
qualities are employed. 

(2) The curve correlating the erythema 
doses in electrostatic R-units with various 
radiation qualities reaches a minimum at 
approximately an X-ray quality showing a 
half value in 2 mm. of aluminum and 
ascends towards the harder as well as the 
softer ray side. 
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(3) For many of the radiation qualities 
used for therapeutic purposes the number of 
electrostatic R-units (measured without 
backscattering), divided by the half value 
layer in water, is within + 5 per cent a 
constant. 

BIBLIOGRAPHY 
(1) Meyer, Wittram H., and Gtasser, Orto: 
RaproLocy, April, 1926, VI, 320. 
Meyer, Witt1AM H.: Am. Jour. Roentgenol. 
and Rad. Ther., 1926, XVI, 26. 
DessaAvER, F.: Strahlentherapie, 1926, XXIII, 
4, p. 579. 
GruHN, E.: Fortschr. a. d. Geb. d. Roent- 
genstr., 1926, XXXIV, 5, p. 701. 


DretTericH, W.: Fortschr. a. d. Geb. d. Roent- 
genstr., 1926, XXXIV, 5, p. 705. 


(6) 
(7) 
(8) 
(9) 


(10) 


Win7z, H., and Rump, W.: Str : 

1926, XXII, p. 451. ahlentherapi 
GLocker, R., and Kaupp, E.: § 

apie, 1926, XXII, p.'447, Talenther 
S1EverT, R. M.: Acta Radiologica 

1926, p. 461. a 
Woop, F. C.: Am. Jour. Roent 

Rad. Ther, 124 M1 47n een ad 
IpEM: RaptoLocy, 1925, V. 3, p. 199, 
Gasser, Otto: Strahlentherapie, 1925, xy 

1, p. 141. — 
IpeEM: Strahlentherapie, 1926, XXI, 3, p. 476, 
GiasserR, Otto, and Meyer, Wituiam 4. 

Strahlentherapie, 1926, XXIII, 2, p. % 
Grasser, Oro, and Rerrrer, G. S.: Am. Jour 

Roentgenol. and Rad. Ther., 1926, XVI, 
BEHNKEN, H.: Ztschr. f. techn. Physik, 1,3 

1924. By 
KvueEstTNER, H.: Fortschr. a. d. Geb. d. Roent- 

genstr., XXXIV, Kongressheft, p. 158, 








THE ANALGESIC PROPERT 


By ARTHUR U. DESJARDINS, M.D 
Mayo Clinic, RocHE 


HE increasing usefulness of roentgen 
rays in the diagnosis and treatment of 
many forms of disease is well known, 

but it is not so well known, if we may judge 
by the comparative paucity of references in 
the current literature, that these rays, in 
common with certain others, such as ultra- 
violet rays from natural or artificial sources, 
possess a definite analgesic property. That 
physicians in general, and radiologists in 
particular, are not more familiar with this 
property is perhaps due to the circumstance 
that it is seldom so striking as to stand out 
clearly above the other effects of irradiation 
or that its manifestation is often linked so 
closely with such effects as to appear to de- 
pend on, and to be secondary to them. 


REVIEW OF THE LITERATURE 


As might be expected, the animal experi- 
ments bearing on this question are extremely 
meager, because it is no simple matter to es- 
timate or to determine in animals the degree 
of a subjective sensation such as pain. The 
studies of Swann indicate that small doses 
of roentgen ray increase the irritability of 
nerves whereas larger doses diminish it, but 
his experiments were not prolonged suffi- 
ciently to establish the constancy and dura- 
tion of the increased irritability noted after 
small doses. The remarkable experiments 
of Hesnard, by which he demonstrated that 
radiotherapy has a definite and favorable 
effect on the healing and an indirect effect 
on the regeneration of traumatized nerves, 
are interesting, but have no particular bear- 
ing on the analgesic property of roentgen 
rays. The same is true of the experiments 


Coo 


of Horsley and Finzi, Bagg, Pendergrass, 


Hayman, Houser, Rambo, and many others 
who have investigated, not the irritability 
of nerves as affected by irradiation, but the 
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pathologic alterations produced in brain or 
nervous tissue by irradiation. However, in 
spite of the limited number of animal experi- 
ments, the clinical evidence which has ac- 
cumulated cannot be lightly cast aside. 
Thus, within a few months following Roent- 
gen’s announcement of the discovery of 
the X-rays, Despeignes (1896) reported 
the case of a patient who supposedly had 
advanced carcinoma of the stomach, with 
epigastric pain, who derived much relief 
from roentgen-ray treatment. Although, in 
the light of present knowledge, it appears 
likely that this patient was suffering, not 
from carcinoma of the stomach, but from 
retroperitoneal lymphosarcoma (retrogres- 
sion of the tumor was more rapid and more 
marked than in carcinoma according to the 
generating apparatus and tubes then avail- 
able), the relief from pain was, nevertheless, 
unmistakable and undoubtedly due to the 
rays. In 1897 Gocht reported one case of 
trigeminal neuralgia, and two of mammary 
cancer, in which an apparently definite anal- 
gesic effect was obtained. Stembo (1900) 
reported having cured by roentgen-ray treat- 
ment twenty-one of twenty-eight patients 
with neuralgia. Grunmach (1900) irradi- 
ated patients with facial, cervical, and inter- 
costal neuralgia, and with articular rheu- 
matism, with varying results. He noted 
definite analgesia in many, but believed it 
was not a specific action on sensory nerves; 
he attributed it rather to the effect of light 
and heat. Sjégren and Sederholm (1900- 
1901) recorded four cases of pruritus ani 
and pruritus vulve and eleven cases of 
chronic eczema in which relief from itching 
had followed such treatment. Since then a 
large number of cases has been reported in 
which roentgen rays have abolished itching 
in pruritus, associated with various diseases 
of the skin, or with its simple sensory nerv- 
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ous disturbances, or neuralgic pain in dif- 
ferent parts of the body (sciatic, trigeminal, 
intercostal, and so forth). Among these 
may be mentioned the cases reported by 
Skinner (1902), Allen (1902), Sweet 
(1902), Guilleminot (1903), Delherm and 
Laquerriére (1904), Pennington (1904), 
3elot (1904), Gramegna (1905) and Leon- 
ard (1905). In 1908 Babinski reported a 
case of spondylosis in which marked atten- 
uation of neuralgic pain followed radio- 
therapy. Since then the literature has con- 
tained an increasing number of reports of 
the analgesic action of roentgen rays in 
neuralgia among which are those by Zim- 
mern and Cottenot (1912), Delherm and 
Py (1912), Simonson (1913), Eckstein 
(1914), Wilms (1918); many others fol- 
lowed in rapid succession. 

The War, which transformed millions of 
men into soldiers and which altered so pro- 
foundly the life of the nations involved, pro- 
vided an opportunity to test this property of 
roentgen rays in the spasmodic and sensory 
disturbances accompanying many traumatic 
1915 
Cestan and Descomps called attention to the 
effect of the rays in these conditions, and 
recorded fifty-four cases, in about 50 per 
cent of which improvement or cure had fol- 
lowed roentgen-ray treatment. Bonnus 
(1916) also had a satisfactory experience 
with spasmodic conditions due to gunshot 
wounds of the spinal cord and with the pain- 
ful manifestations of gunshot injuries of 
peripheral nerves and their roots. In the 
same year Hesnard reported similar results 
under like but he also 
showed, by an interesting series of animal 


injuries of peripheral nerves. In 


circumstances, 


experiments, how roentgen rays alter the 
connective tissue in and around the injured 
nerves and facilitate the regeneration of 
such of the nerve fibers as have not been 
hopelessly damaged. Since the War many 
more reports have been published showing 
the capacity of roentgen rays to diminish 
the irritability of nerves. 
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ANALGESIC ACTION OF ROENTGEN RAys ON 
TUMORS 


This analgesic property of roentgen rays 
is a matter of daily observation in the radio- 
therapy of benign and malignant tumors, 
In fact, abolition or diminution of pain js 
often the first sign of the effect of the rays 
noted by the patient, and this may occur 
quite early, before any change in the size of 
the tumor can be perceived. Indeed, it is 
not uncommon for relief from pain to begin 
during a course of treatment. I have even 
seen cases in which pain of long standing 
disappeared overnight, after the first session 
of a course of radiotherapy. To the 
initiated this anodyne action of roentgen 
rays constitutes an indication for the use of 
irradiation, not only in cases in which it may 
be expected to exert a marked inhibitory in- 
fluence on a tumor, or to cause its complete 
retrogression, but also in advanced and 
hopeless cases in which relief from pain is 
the only object of the treatment. Unfortu- 
nately, analgesia is not always obtained, 
either because the factor responsible for the 
pain has not been localized accurately and 
treatment has not been directed to the prop- 
er region, or because the pain-producing 
factor is such as not to be effectively over- 
come by treatment. It is true that irradia- 
tion as a pain eradicator is not uniformly 
successful, and we are not yet able to de- 
termine definitely beforehand which cases 
are likely to derive benefit. However, it is 
possible to make certain broad generaliza- 
For example, pain due to the 
pressure exerted by a tumor on nearby 


tions. 


nerves is commonly relieved by adequate 
irradiation of the region occupied by the 
ain due to pressure on or irrita- 
tion of nerve roots by contiguous metastatic 


tumor. 


foci is usually controlled by irradiation. 


Such control may be permanent or only 


temporary, and this does not seem to be 
absolutely dependent on the subsequent be- 
havior of the neoplastic process. 
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REPORT OF CASES 


Case 1.—A girl, aged fourteen, was 
brought to the Mayo Clinic July 22, 1926, 
pecause for the last two years she had had 
swelling of the left thigh, pain, especially on 
walking, and stiffness in the left lower ab- 
dominal quadrant. The child was weak and 
anemic; she limped and the left thigh was 
semiflexed and swollen so that she was 
forced to use crutches. A tumor, measur- 
ing approximately 9 by 13 cm., was palpable 
in the left groin, principally above the fold 
and along the inner aspect of the left ilium, 
to which it was fixed. No biopsy was done. 
The tumor was considered inoperable and 
the patient was referred for radiotherapy. 
The result of roentgenologic examination of 
the spine (July 26) was negative, except for 
bifurcation of the left transverse process 
of the fifth lumbar vertebra. The roent- 


genogram of the thorax gave negative in- 
formation. A course of high voltage roent- 
gen-ray treatment was given from August 


3to5. This was directed to the left half of 
the pelvis through three fields, each receiv- 
ing the following dose: 200 peak kilovolts ; 
filtration, 0.75 mm. copper and 1 mm. alu- 
minium; distance, 50 cm.; ma., 5; time, one 
hour. The patient returned September 16, 
with complete relief from pain since the 
previous treatment. The tumor was no 
longer tender and it had so diminished in 
size that it was scarcely perceptible on pal- 
pation. There was still a slight limp, but 
the patient had gained 12 pounds in weight. 
Her family physician wrote on October 19 
that there had been steady improvement, 
with no return of pain. 

The impression sometimes obtains that 
there is a connection between the known 
tadiosensitiveness of different varieties of 
tumor and the rapidity with which analgesia 
follows radiotherapy. Such relationship un- 
doubtedly exists, but this factor alone seems 
hardly sufficient to account for the extreme- 
ly rapid analgesia occurring in certain cases. 
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Case 2.—A man, aged thirty-six, regis- 
tered at the Clinic June 9, 1926, complaining 
of pain in the epigastric region radiating to 
the lumbar region as well as to both hips. 
Right orchidectomy had been performed 
elsewhere in March on account of a tumor. 
On examination, a large nodular epigastric 
tumor was found, and a diagnosis of retro- 
peritoneal metastasis from the tumor of the 
right testis was made. A course of mixed 
high and moderate voltage roentgen-ray 
treatment was given between June 15 and 
19. The pain began to diminish during the 
first day of treatment and had disappeared 
by the time the course of treatment was 
completed. The tumor also disappeared in 
the course of the next few weeks; there has 
been no recurrence of it and the patient has 
remained free from pain. 

Case 3.—A man, aged forty-five, regis- 
tered at the Clinic July 19, 1926, complain- 
ing of backache which had begun six months 
previously in the sacro-iliac region. It 
started after exposure to cold and damp 
weather, during a journey. The pain was 
dull and aching, was worse on motion, and 
had been increasing during the previous 
three months. During the last two years he 
had also noticed slightly painful swelling of 
the right testis, but there had been no recent 
growth. The patient did not remember 
having sustained any injury to this organ. 
He had lost 15 pounds in weight. The 
blood count was normal and the results of 
urinalysis and the Wassermann test were 
essentially negative. Physical examination 
disclosed bilateral enlargement of the in- 
guinal glands and irregular enlargement of 
the right testis, suggesting that the pain in 
the back may have been due to metastasis to 
the lumbar retroperitoneal lymph nodes. 
July 24, right orchidectomy was performed 
and microscopic examination of the excised 
organ revealed carcinoma, graded 4. Au- 
gust 3, the patient became aware of an ab- 
dominal mass occupying the epigastrium, 
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chiefly the umbilical region. This mass was 
irregular and distinctly nodular, and un- 
doubtedly represented enlarged retroperi- 
toneal lymph nodes. Apparently this was a 
metastatic process from the tumor recently 
excised from the right testis and the back- 
ache was due to the metastasis. Between 
August 3 and 6 the patient was given a 
course of high voltage roentgen-ray treat- 
ment through one anterior and one pos- 
terior field, both extending from the level of 
the nipples to the level of the anterior su- 
perior spine. This course of treatment re- 
quired four days. The pain in the back, 
from which the patient had suffered for 
months, began to diminish immediately after 
the first session, which lasted forty minutes, 
and by the time the course was completed 
the pain had completely and permanently 
disappeared. The tumor likewise disap- 
peared and the patient is still in good con- 
dition. 

It is true that only a small percentage of 
malignant tumors are permanently cured by 
surgical means, by roentgen rays or by any 
other method; nevertheless, the usefulness 
of such methods of treatment, in experi- 
No 


one would think of condemning surgery be- 


enced hands, is generally recognized. 


cause the majority of malignant tumors sub- 
jected to surgical intervention kill the pa- 
tient notwithstanding, through recurrence 
or metastasis. Nevertheless, the results of 
such treatment by experienced surgeons are 
sufficiently good to be decidedly worth 
while, if only for the temporary relief they 
often afford. The same is true of radio- 
therapy. Indeed, if ability to cure many 
diseases permanently were to become the 
criterion by which the value of any method 
of treatment is to be determined, many of 
our vaunted modern therapeutic measures 
But, 


like surgery, radiotherapy is sufficiently use- 
5 J 2 ? 


would have to be cast aside as useless. 


ful to deserve an important place in the 
treatment of malignant and many benign 
varieties of neoplasm, not to speak of non- 
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neoplastic diseases, in some of which it jg 


the treatment of choice. The pain incident 


to metastatic carcinomatous deposits in bone 
(such as occur in the spine from carcinoma 
of the breast or uterus) or to metastatic in- 
vasion of para-aortic lymph nodes, is g 
commonly abolished by roentgen-ray treat- 
ment as to render it of the greatest value 
regardless of the fact that relief, even from 
pain, is seldom permanent. 

Case 4.—A woman, aged fifty-eight, reg- 
istered at the Clinic December 3, 1924, com. 
plaining of a lump in the right breast firs 
noticed in July. In August, this lump had 
become somewhat painful and since then 
Examination 
led to the diagnosis of carcinoma of the 
December 8, radical amputa- 
tion of the breast was performed. Micro- 


had slightly increased in size. 
right breast. 


scopic examination of the excised tissue re- 
vealed carcinoma graded 3, with moderate 
involvement of the lymph nodes. Between 
December 24 and 27 a course of roentgen- 
ray treatment was given and this was re- 
peated January 20 and 21, 1925. The pa- 
tient was examined again May 28, but was 
She returned 
June 22, 1926, and stated that in December, 
1925 


ms, 


found free from recurrence. 


she had begun to suffer from pain in 
the left side of the chest which lasted three 
or four days, and that pain had developed in 
the lumbar region. This was in the nature 
of a steady ache which was worse when 
she was shaken up, as in riding over country 
roads or when bending backward. The pain 
radiated to both thighs. She had received 
osteopathic treatment with but slight reliel. 
General examination failed to disclose st- 
perficial recurrence and roentgenologic ex- 
amination of the thorax revealed no metas 
tasis, but examination of the lumbar spine 
showed destruction and flattening of the 
first lumbar vertebra, probably from meta 
static invasion; this undoubtedly accounted 
for the pain. July 1 and 2 the patient was 
given a course of high voltage roentgen-tay 
treatment through the lower dorsal, lumbar 





DESJARDINS: 


and sacral regions. This was done through 
two large fields, each receiving the follow- 
ing dose: voltage, 200 peak kilovolts; fil- 
tration, 0.75 mm. copper and 1 mm. alumi- 
5; time, 70 
minutes. July 9 the patient wrote that all 


nium; distance, SO cnas ma: 


pain had disappeared and that she was feel- 
ing entirely well. Her physician wrote later 
that she had remained free from pain. 
There can be no doubt concerning the re- 
lief from pain following radiotherapy, in 
the cases cited. However, if the evidence 
of the analgesic action of roentgen rays 
consisted only of cases such as these, one 
might be tempted to consider it secondary 
to the effect on the tumor produced by the 
rays. But, aside from having a favorable 
effect on benign and malignant tumors, they 
exert a distinct and often pronounced anal- 
gesic action on conditions entirely unrelated 
to tumors. For example, corns and _ cal- 
losities about the feet treated with roentgen 
rays are sometimes almost immediately ren- 
Relief within 
from twelve to twenty-four hours in certain 


cases. 


dered painless. may come 
It is not a uniform result of irradia- 
tion but it is sufficiently common to be of 
distinct value. Another striking example is 
perianal pruritus, which is commonly due to 
constipation, diabetes, 
tags, and so forth. 


anal 
When the itching is 
caused by one of these conditions roentgen 
rays exert little or no effect on it; but when 
no such condition exists and the itching 
seems due to hypersensitiveness of the skin 


hemorrhoids, 


itself, roentgen rays are almost invariably 
elective in diminishing or in completely 
abolishing the pruritus. Moreover, in some 
cases the itching disappears overnight. 

Case 5.—A physician, aged sixty-two, be- 
gan to suffer painful defecation in August, 
1921. He thought this due to a small 


hemorrhoid which he successively injected 
with carbolic acid, iodin and alcohol, after 
which the anal lump sloughed. For a time 
he felt relieved. 
recurred, but treatment with artificial light 


Later the same symptoms 
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Still later, 
following an outing, he began to suffer from 


caused them to subside again. 


intense perianal itching, and blisters ap- 
peared. He was treated by vaccine and hot 
injections for three weeks, but the itching 
continued and at times was sufficiently in- 
The 
patient consulted several dermatologists, one 
of whom placed him on a rather stringent 
diet, and as a result he had lost a little 
weight and felt somewhat weak. The itch- 
ing was so severe that for many days at a 
time it prevented him from doing his usual 
work as a physician simply because he could 
not leave the house. Examination failed to 
disclose any lesion which might serve as a 


tense to be extremely distressing. 


cause for the pruritus. For a period of two 
weeks he was given vaccine treatment with- 
out result. Radiotherapy was then given to 
the entire perianal region February 16, 
1922, the dosage consisting of 1 MacKee 
skin unit of roentgen rays generated at 80 
peak kilovolts, at a distance of 40 cm., with- 
out filtration, 6 ma. being given for four 
minutes. The patient reported distinct im- 
provement by the next morning and this 
continued steadily. Treatment was repeated 
March 9. When he was seen again April 
4 he had had no itching until four days pre- 
viously, when it had reappeared in a mild 
form. Fol- 
lowing this the itching entirely disappeared 


A third treatment was given. 


and the patient was able to resume full ac- 
tivity and gained 12 pounds. Freedom from 
itching continued until October, 1922, when 
it returned but was not sufficient to cause 
distress. Roentgen-ray treatment was given 
October 24, 1922, January 3, February 20, 
and December 13, 1923. Following each 
treatment the relief obtained from itching 
was almost instantaneous and lasted for a 
prolonged period. Since 1923 the patient 
has been entirely relieved. 

Still another condition in which the anal- 
gesic action of roentgen rays sometimes 
helps to relieve the patient from suffering 
is chronic arthritis. 
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Case 6.—A man, aged thirty-one, regis- 
tered at the Clinic August 12, 1926, com- 
plaining of pain in the back which had 
persisted about six years. He presented the 
symptoms of multiple hypertrophic arthritis, 
chiefly in the spine, causing pain in the lower 
dorsal and upper lumbar regions. Roent- 
genologic examination of the dorsal spine 
showed hypertrophic arthritis. Roentgen- 
ray treatment August 19 was given at mod- 
erate voltage (135 peak kilovolts), with fil- 
tration 6 mm. aluminium, at a distance of 
40 cm., with an intensity of 5 ma. for 30 
minutes. This was directed to the lower 
dorsal and lumbar regions. Two days later 
the pain in the back began to diminish and 
disappeared completely within a few days. 
The pain has not returned since, the only 
persisting symptom being stiffness in the 
upper and lower extremities. 

Radiologists generally are well aware of 
the astonishing abortive effect of roentgen 
rays on early furuncles and carbuncles, but, 
apart from this remarkable influence, the 
rays in most cases produce rapid and pro- 
found analgesia. We cannot yet explain 
satisfactorily why similar, but more ad- 
vanced, lesions do not behave in the same 
way. Fortunately, the maximal degree of 
pain in these conditions is associated with 
the earlier stages of their development. The 
radiologist is thereby enabled to perform 
two good deeds at the same time, if the pa- 
tient is referred to him in good season. 

There are still other painful conditions 
with possibly obscure diagnosis in which 
pain may be abolished by means of roentgen 
rays to the great relief of the patient. 

Case 7.—A woman, aged thirty-six, well- 
developed, well-nourished and with a well- 
balanced nervous system, developed a mild 
respiratory infection, with laryngitis, some 
three or four weeks before the term of her 
first pregnancy. March 2, 1923, she 
gave premature birth to an otherwise 
normal child weighing 5 pounds 1 ounce 
(after a rather severe and partly instru- 


mental labor). March 5, she contracted 
follicular tonsillitis. During the following 
two or three weeks phlebitis of the lef 
lower extremity supervened. It gradually 
subsided, leaving no soreness or tenderness 
at the time. However, as soon as she left 
her bed and began to walk she began to 
suffer from aching and weakness in both 
feet and much pain around the heels. This 
pain was quite severe, especially when she 
got up in the morning, but there was a dull 
ache at all times. An orthopedic surgeon 
considered the possibility of flat-foot as a 
cause and tried various measures, including 
baking, which was continued for a month 
without relief. Walking tended to increase 
the pain; indeed, at times walking was un- 
bearable. Since it was thought that infec- 
tion of the tonsils might possibly account 
for the distress, these organs were excised 
in September. Finally, obtaining no relief 
from any of these measures, the patient was 
referred for a test of radiotherapy. Both 
feet and ankles were exposed to roentgen 
rays generated at moderate voltage (135 
peak kilovolts, measured by the sphere-gap 
method), at a distance of 40 cm., with fil- 
tration of 4 mm. aluminium, each of four 
fields receiving 5 ma. for twenty-two min- 
utes. This was done October 10. By No- 
vember 1 the patient reported great relief 
although she still felt some pain in the right 
heel and still limped slightly. The roentgen- 
ray treatment was repeated November |, 
and by December 12 the pain had diminished 
still further. She was now able to walk 
almost naturally, with little pain occasion- 
ally. Eleven days after this second course of 
roentgen-ray treatment she noticed a sensa- 
tion such as might have been caused by pro- 
jecting nails in her shoes. She went to her 
shoe dealer, who changed the inner soles of 
the shoes, but the sensation continued ut- 
abated. Two days later chilblains appeared 
on the right foot, but these rapidly subsided 
and the. prickling sensation disappeared, the 
only persistent manifestation being a small 





area of anesthesia on the inner aspect of the 


right foot. January 8, 1924, the patient 
was given a third course of roentgen-ray 
treatment and since that time has been en- 
tirely free from pain. 

The cases here recorded are but a few of 
a large number in which this specific prop- 
erty of roentgen rays has been successfully 
employed to relieve suffering under condi- 
tions which made other forms of treatment 
less effective or of little avail. They have 
been selected to illustrate that the roentgen 
rays possess an analgesic property which 
may be applied advantageously in various 


conditions. 


MECHANISM 


lf this power of roentgen rays to abolish 
pain were observable only in the case of 
tumors subjected to radiotherapy we might 
be tempted to consider this effect as second- 
ary to the primary action of the rays on the 
tumor itself. We might have some reason 
to believe, for instance, that the relief from 
pain is due to the release of sensory nerves 
from pressure by a tumor. One circum- 
stance seems to suggest the possibility that 
release from such pressure may play a ma- 
jor part in the anodyne effect of irradia- 
tion: the radiosensitiveness of a tumor ap- 
pears to bear some relation to the rapidity 
of the analgesic effect. Thus, lymphoblasto- 
matous tumors and the primary and second- 
ary tumors of malignant embryoma of the 
testis are extremely sensitive to irradiation, 
and relief from pain in such cases is excep- 
tionally rapid. The very prompt action of 
irradiation on lymphocytes in general, an 
effect perceptible microscopically as early as 
three hours after exposure, might serve to 
account for the early regression of such 
tumors and for the release of sensory nerves 
from pressure of the tumor. However, this 
explanation is not so satisfactory when ap- 
plied to malignant embryoma, because, al- 
though the spermatogonial cells of the testis 
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are quite susceptible to irradiation, their 
sensitiveness is not so great as that of lym- 
phocytes, and microscopic evidence of re- 
action is subject to a longer latent period, a 
circumstance which makes it difficult, on 
the basis of release from pressure, to ac- 
count for the rapid relief from pain in- 
stanced in Cases 2 and 3. 

Although it is possible that some such 
process may be a factor in the analgesic 
action of roentgen rays, we may question 
how much importance should be attached to 
it if we consider the great rapidity with 
which pain is relieved by radiotherapy in 
conditions which have nothing to do with 
tumors, such as and carbuncle. 
Here pain is commonly abolished within 
twelve to twenty-four hours. But again, it 
is possible that release of sensory nerves 
from pressure may have a bearing on the 
cessation of pain. One of the chief path- 
ologic features of such lesions is the mo- 
bilization of leukocytes around the infec- 
tious focus in order to neutralize the toxic 
action of the bacteria and to prevent them 
and their toxic products from gaining access 
A large proportion of the 


furuncle 


to other regions. 
leukocytes thus mobilized are lymphocytes, 
and it is possible that the destruction of 
such lymphocytes by irradiation may so re- 
lieve the pressure on the sensory nerves as 
to remove the chief cause of pain. 

Before we can accept such a hypothesis, 
however, we should be able to prove that 
the pain is due to pressure on sensory 
nerves, but such proof has not yet been 
furnished. Moreover, when we attempt to 
understand how roentgen rays so quickly 
relieve the itching in many cases of perianal 
pruritus, the pain of neuralgia, and the 
spasmodic manifestations associated with 
certain traumatic injuries of nerves, we 
find it difficult to see how the analgesic ef- 
fect of the rays in such cases can be other 
than a true specific action on the nerve cells. 
Here, it would seem, pressure on sensory 
nerves can hardly be invoked as the cause of 
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pain. 


rap 
no 


ceptible. 
neuralgia. 
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In many cases of cutaneous pruritus 
idly relieved by roentgen-ray treatment, 
evidence of inflammatory change is per- 
This is also true in many cases of 

Nevertheless, it is conceivable 


that, in spite of clinically unrecognizable 
alterations, the sensory nerves in such cases 


may be undergoing irritation by extrinsic or 


intrinsic inflammatory phenomena of low 


gra 
bro 
on 


hand, 


de, and that the analgesic action is 
ught about by an influence of the rays 
the inflammatory cells. On the other 


there is evidence that nerve cells, 


which, of all the cells of the body, are the 
most resistant to irradiation so far as func- 


tional or organic damage is concerned, are 
acted on in a specific manner and their irri- 


tability diminished by irradiation. 


3ut, 


whatever may be the mechanism by which 


roentgen rays abolish pain in many condi- 


tions, there can be no doubt that these rays 


do 


possess a definite analgesic property. 
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DISCUSSION 


DISCUSSION 
Dr. HerMANN WintTz (Erlangen, Ger- 


many): The results which Dr. Glasser has 


reported to us here to-day and his previous 
restilts, already published, undoubtedly of- 
jer a valuable contribution— 
(a) To the question of standardization ; 
(b) To the question of different biologi- 


cal effects of rays of different qualities. 

Recently the question has arisen whether 
equal quantities of X-rays have different 
biological effectiveness, if their hardness is 
different. 

In order to undertake the solution of this 
problem at all, it is essential to define what 
is meant by the term ‘equal quantities.” 

From the physical point of view it would 
be most correct to compare equal quantities 
of energy of hard and soft radiation in re- 
gard to their biological action; that is to 
say, equal amounts of primary radiation 
energy which are projected onto the body, 
since our knowledge of the quantitative and 
qualitative behavior of these equal quantities 
of energy within the body is very limited. 

Absorption, classical scattered radiation, 
Compton’s scattered radiation and secondary 
radiation developed within the body, will 
give rise to most varied changes. 

The ionization method, which is not at all 
an energy measure, is generally used for 
dosis measurements. I myself have used 
for many years the iontoquantimeter for 
this purpose. Soon I noticed that, although 
the doses were ionometrically equal, soft 
rays required a shorter time of exposure 
than hard rays. 

Generally I use a voltage of 180-200 
K.V. and filters of 0.5 mm. zine plus 3 mm. 
aluminum. For this radiation the erythema 
dose had been definitely determined through 
long series of observations. If I used, with 
the same voltage, only 3 mm. aluminum, the 
dose would be too large; with 1 mm. zinc 
plus 3 mm. Al. the dose would be too small. 
Long continued experiments showed that 
with the soft radiation the time had to be 
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reduced 33 per cent, whereas it had to be in- 
creased 20 per cent with the hard radiation. 
On account of these discrepancies which 
made the determination of the dosage very 
difficult, I looked round for some other 
measuring medium. After lengthy experi- 
ments a fluoroscopic screen made of Wille- 
mit (zinc-silicate) proved to be exceedingly 
useful. The result of these experiments was 
a dosimeter which we have called Roentgen- 
photometer. The brightness of such a 
screen is not only fully proportional to the 
intensity of the rays of equal quality, but 
it also runs parallel to the reaction of the 
skin when using different qualities of radia- 
tion. 

This has been proved by treating adjacent 
fields with radiation of different qualities 
which, however, gave equal brightness of the 
screen. The result was absolutely equal 
tanning of the skin. If one compares, how- 
ever, the brightness of the screen with the 
true air ionization, one obtains a curve 
which shows that, with equal ionization, the 
brightness of the screen is less with hard 
rays; then it rises to a maximum bright- 
ness at soft rays of about 0.3 to 0.4 Ang- 
strom unit mean wave length ‘and drops 
again after that. This sensitivity is, there- 
fore, exactly the same as that observed by 
Dr. Glasser with regard to the skin. 

The great value of the observations of 
Dr. Glasser consists, however, to my mind, 
in the fact that he has succeeded in finding 
a correlation between the standard dose and 
the sensitivity of the skin, with regard to 
rays of different qualities. Determining the 
dosage according to the standard value Rk 
has doubtless the disadvantage that the fig- 
ures for R vary if the qualities of the rays 
vary. Consequently one was forced, in 
practice, to determine new values for the in- 
durance capacity of the skin and other tis- 
sue in accordance with the biological result. 
According to the results of Dr. Glasser and 
Dr. Meyer it is now possible to determine, 
for an unknown quantity of radiation, only 
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its half value layer in water; the product of 
this value and of the constant factor 220 
then shows the number of FR necessary to 
produce the erythema. 

That we are still far from really stand- 
ardizing the measurement of X-rays results 
from the fact that the measurements of Dr. 
Glasser show that 800 R of primary radia- 
tion are necessary for the erythema, while 
we have fixed this value at 500 R. This 
discrepancy has not yet been cleared up. Ac- 
cording to the correspondence with Dr. 
Glasser on this subject it seems that the bio- 
logical results and the times of radiation ob- 
tained by him and by myself, under condi- 
tions as nearly equal as possible, are about 
the same. The difference lies, therefore, it 
seems to me, in the measuring instrument. 

Measurements with small ionization 
chambers, especially with walls of material 
of higher atomic weight, have—in compari- 
son to measurements with pure air ioniza- 
tion—coincided in showing that all these 
reactions show a maximum at a wave length 
of 0.2 to 0.3 Angstrom unit. 

It is clear that the different characters of 
skin reaction and air ionization lead to seri- 
ous complications of the dosage problem if 
air ionization forms its base. Furthermore 
the conclusion seems justified that the differ- 
ences of the measuring instruments must be 
decisive for the biological reaction although 
the single measuring instruments may in- 
dicate, purely physically, absolutely equal 
values; because each measuring instrument 
has, in accordance with its particular con- 
struction, a special relation to the biological 
reaction. This is due to the fact that with 
hard rays the Compton electrons of the scat- 
tered radiation play a special role. These 
electrons are only slightly accelerated but 
travel still a certain distance through the air 
and on their way form numerous pairs of 
The doses 
determined by air ionization are, therefore, 
rdatively too large for hard rays. The re- 
sult in the tissue becomes too small, if this 


ions which increase ionization. 


method of determining the dose is applied, 
All this helps to explain why the biological 
values measured with different dosimeters 
cannot correspond. In order to standardize 
the dosage problem it seems necessary to se. 
lect an effect which runs parallel to the bio. 
logical reaction, or an effect which is inde. 
pendent of the wave length of the radiation, 


Dr. A. W. Erskine (Cedar Rapids 
Iowa): To every one who is interested in 
the exact measurement of dosage, this con- 
tribution of Dr. Glasser and Dr. Meyer is 
extremely important, because it tends to- 
ward the simplification of an exceedingly 
complex problem. The method of determi- 
nation of the half value layer, which was 
not explained by Dr. Glasser but which ap- 
peared in an earlier article, is extremely 
simple, and there is no reason why any of 
us, no matter how poorly we are equipped 
with measuring apparatus, should not ex- 
press quality in terms of the half value lay- 
er as advocated by Dr. Glasser. All that is 
required is a ladder of aluminum, a strip of 
lead and an accurate timer. The work of 
Dr. Glasser apparently shows that, with the 
exception of very soft rays, the erythema 
dose, as measured by ionization, is a func- 
tion of penetration. When I first received 
a letter from Dr. Glasser telling me of this 
work, I thought that possibly it might be a 
function of distribution: and in addition to 
excluding the effects of voltage and filter, 
which affect penetration or effective wave 
length, we might also exclude the effect of 
anode skin distance and size of fields, and 
say that no matter what the wave length, if 
the various physical factors are so arranged 
that we obtain identical distribution, the bio- 
logical effect is the same. Unfortunately 
this is not true and the relation between the 
biological effect and the number of electro- 
static units is dependent upon penetration 
only. 

The second point I wish to mention is that 
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[am glad that Dr. Glasser advocates meas- 
uring the dose where it is received, that is, 
on the skin, because it is practical, it lessens 
the amount of calculation which is necessary 
and it lessens the chances of error, which 
are great enough at the best. Finally, this 
work, if it is corroborated, as I believe it 
will be, is a still further argument for the 
use of the half value layer method of ex- 


pressing quality. 


Dr. A. U. DEsy ARDINS ( Rochester, Minn. ) : 
Much has been said and written about the 
difference in the biologic effect of rays of 
different wave lengths. There is no question 
that, from a clinical standpoint, such a dif- 
ference exists, but the difference is relatively 
slight in comparison with the effect of vari- 
ation in quantity. Qualitative differences 
are of secondary importance. For instance, 
cases are encountered in which extreme 
therapeutic doses of rays generated at low 
or moderate voltage have been used and in 
which skin changes followed without any 
appreciable effect beneath the first centi- 
meter. On the other hand, corresponding 
doses of rays generated at high voltage may 
produce extensive changes beneath the skin 
without any surface injury whatever. I 
have seen three or four cases of this kind 
where not only the skin but the subcutane- 
ous tissues and underlying muscles were 
matted together in a solid mass of tissue 
plastered firmly to the underlying bone; 
the skin in these cases was leathery but 
Changes 
such as these are never seen after irradiation 


otherwise intact and remained so. 
at low or moderate voltages. Before any 
the 
muscle layers can be obtained, extreme ul- 


such alteration in subcutaneous and 


ceration of the skin is produced. There- 
fore, there is no question that the quality of 
the rays makes a certain difference, but that 
the quantity is at least twice as important as 
the quality. 


Dr. G. E. PFaHLer (Philadelphia): 
May I ask a question? Because I do not 
think we ought to close this thing without 
understanding it. I am sure we all appre- 
ciate the brilliant and excellent work of Dr. 
Glasser, but I would like to ask just what 
is meant by the half value dose? It may 
have been presented in his paper, but I did 
not get it. If I am the only one who failed 
to get it, I hope you will not waste any time 
on me. The next thing I would like to ask 
is how he determines what is the erythema 
dose, or, in other words, what is the ery- 
thema’ I have been doing this clinical work 
for about twenty-eight years and I have not 
such a clear idea fixed in my mind of just 
what I would call an erythema dose, to lay 
it down on a curve such as we have pre- 
sented on the board here. I favor exact- 
ness, but since the speakers have already re- 
ferred to the fact that no two physicists 
seem to agree on the proper instrument to 
be used, and no two physicists agree on the 
measurements of the other fellow, I can- 
not see that we are getting quite as far as I 
thought we were going to get, four or five 
years ago, on these physical measurements. 
I am sorry, but that is my impression. 


Dr. A. MuTscHELLER (New York): I 
think it is not too much to say that it is for- 
tunate indeed that the curve shown by Dr. 
Glasser was found, considering that Dr. 
Wood determined two points which, by 
mere chance, were found to lie equally dis- 
tant from the wave length axis, and there- 
fore lead to the conclusion that the ioniza- 
tion effect of X-rays is proportionate to the 
biological reaction; thus another pitfall has 
been successfully avoided. 

However, it has at all times seemed that 
there must be an error or a fallacy in the old 
theory, and I do not think that any one was 
fully and securely convinced that there is no 
selective biological action of X-rays, but up 
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to the present there was proof against and 
only evidence for it. 

Some time ago I became interested in the 
effects of very low penetrating radiations 
and I found that with an average wave 
length of 0.4 A. U. (45 K.V.) there is a sur- 
prisingly large absorption in the upper skin 
layers. If I recollect correctly, only about 
20 per cent of the incident radiation reaches 
the subcutaneous tissues. But even figuring 
on that small transmission, it is necessary 
in order to obtain an erythema reaction, to 
administer considerably larger doses than 
those ordinarily producing an erythema with 
shorter wave length rays. My results, there- 
fore, point out that two conditions are re- 
sponsible for a decreased biological effect 
upon the skin of long wave length radia- 
tions. One is the very large absorption of 
the incident radiation in the skin before it 
reaches the sensitive tissues, this perhaps be- 
ing partly responsible for the missing of 
this selective effect by Dr. Wood when he 
directly irradiated his mouse tumors; the 
other effect is clearly a diminished biologi- 
cal sensitivity or a different action when 
rays of a longer wave length than 0.3 A. U. 
are applied. 


Dr. ALBERT BAacHEM (Chicago): In an- 
swering one of the remarks of Dr. Pfahler 
I would like to say that, as far as relative 
measurements are concerned, the situation is 
not so hopeless as Dr. Pfahler suggests. In 
my paper of yesterday, I gave relative fig- 
ures concerning the effect of hardness and 
skin sensitivity, and these figures agree per- 
fectly with the figures which have been given 
by Glasser and by Gruhn. On the other hand, 
I agree with Dr. Pfahler that the quantita- 
tive determination of a proper unit has not 
yet been established, as long as the Fk of 
American physicists is not identical with 
that of the German Bureau of Standards. 
We all know the importance of this prob- 


lem and I feel that it might be a good sug- 
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gestion to have the Radiological Society get 
in touch with the Bureau of Standards in 
Washington to have them determine the 
proper F unit corresponding to the theoret. 
ical determination as it has been advanced 
by German authors. If this unit corte. 
sponds to the German unit, then I think we 
would be justified in accepting it. If it did 
not correspond, then I am quite sure that 
the German unit would have to be redeter- 
mined that we finally might come to an in- 
ternational unit. 


Dr. GLAssER (closing): I thank you 
very much for the interesting discussion, 
which brought forth a number of important 
points. To come to Dr. Erskine’s remarks 
first, I might say that a certain corrobora- 
tion of our results already exists. A French 
scientist, Dognon, recently published a dis- 
cussion of biological experiments on Ascaris 
made with different wave 
He used three radiations of a very 


eggs, rays of 
lengths. 
soft, medium and moderately hard char- 
acter, and also obtained the main effect on 
the biological specimen with the medium 
hard rays and less effect with both the softer 
harder when applying equal 
dosages. Dr. Wintz in his discussion also 
said that he found an effect very similar to 
ours, when comparing ionization in air and 


and ones, 


skin reaction. 

Dr. Desjardins’ remarks are identical with 
those made by others in connection with our 
work. Of course, it has been known or sus- 
pected for a long time that soft rays have 
a better biological effect than hard rays. 
When going over the experimental founda- 
tion of the work done along these lines it 


mostly can be seen, however, that such bio- 
logical observations have not been properly 
connected to a well established radiation 
dose. Dr. Desjardins mentioned in his paper 
this morning that he uses the MacKee 
formula for the calculation of his dose, when 
I do not think that for the 


using soft rays. 
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present time any dosage formula will deliver 
comparable results, especially when using 
various radiation qualities. Biological ob- 
servations compared to arithmetically com- 
puted doses certainly are not satisfactory. 

For this reason we tried to determine first 
our dose according to the present state of 
affairs as exactly as possible. This leads me 
to the remarks of Dr. Pfahler. Two weeks 
ago, when making comparative measure- 
ments in Dr. Duane’s laboratory, I saw there 
one of Dr. Pfahler’s ionization chambers, 
which was restandardized. Since our dosage 
unit agrees with Dr. Duane’s electrostatic 
unit within a few per cent, Dr. Pfahler also 
must have used practically the same dosage 
units as we do. This agreement seems to 
be rather satisfactory and shows that you 
can find two physicists who can agree upon 
something. On the other hand, there is un- 
fortunately not yet an absolute agreement 
between the units used in Germany and 
those used in this country. The quality of 
the radiation, as measured, for instance, by 
the well known half value layer of Christen, 
has nothing to do directly with the quantity 
determination. The half value layer indi- 
cates the quality directly of the X-ray beam 
and does away with the inaccurate terms of 
spark gap or kilovoltage. Dr. Meyer many 
years ago devised a simple method to de- 
termine the quality by means of the half 
value layer; the method works very satis- 
factorily and is used for all our routine 
work. 

As to the question of the erythema dose, | 
am really not qualified to answer this ques- 
tion of Dr. Pfahler’s and I am sorry that 


Dr. Meyer cannot be here to explain this 


part of our work. J might say that the 
erythema doses are based on Dr. Meyer’s 
work of the last twenty years. Last year in 
an article presented at the Cleveland meet- 
ing we reported how our average erythema 


doses are defined and how they are meas- 
ured in physical units.* 

Dr. Bachem’s proposition that the Bureau 
of Standards should take up these standard- 
ization questions is very good. I might say, 
that a large amount of the work done by the 
Standardization Committee of this Society 
so far has been directed towards the same 
goal and we all hope that the Bureau of 
Standards in a few months will be in a posi- 
tion to take up the problem of the standard- 
ization of the roentgen dose. 


Dr. DESJARDINS (closing): I have no 
quarrel with the physicist, because I realize 
that much of the present development in 
medicine is due to the increasing application 
to medical problems of fundamental physics 
and chemistry. However, as Dr. Bovie said 
not long ago, physicists in general are 
trained to deal with fixed conditions, be- 
cause it is only under such known conditions 
that they can express their results in math- 
ematical terms. However, in dealing with 
biologic reactions the conditions are not 
fixed and cannot be, and this has much to 
do with the difficulty in applying physical 
data to biologic problems. The most im- 
portant thing is for us to remember that we 
are physicians first, and that we must know 
and take into account the varying reacting 
powers of the body. Patients vary a great 
deal in this respect and, unless we know and 
understand therapeutic 
measures of any kind are not likely to pro- 
So far as the skin is 


these variations, 
duce the best results. 
concerned, we must take into account dif- 
ferences of complexion, variations between 
different parts of the body in the suscepti- 
bility of the skin to radiation, et cetera. It 
is because these and many other points are 
not sufficiently borne in mind that many ac- 
tual or fancied complications arise. 


1Meyer, William H., and Glasser, Otto: Erythema doses 
in absolute units. KabioLocy. April, 1926, p. 320. 
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AND APPLICATIONS 


GASTRIC CARCINOMA TREATED BY RADIUM APPLICATION 


By JOSEPH MUIR, 


ANCER of the stomach is the com- 
monest form of malignancy, for al- 
though it affects men more fre- 


quently than women, both sexes are prone 
to suffer from it, and while its victims are 
usually of the expected “cancer age,” that is, 
in the fifth and sixth decades especially, 
many cases are on record where young per- 
sons, and even children, have succumbed to 
it. The literature concerning gastric cancer 
—as might be expected in view of the facts 
just cited—is so vast that no one person 
would ever be able to entertain a reasonable 
hope of reading it all, and seemingly every 
possible means of treatment has been ex- 
haustively discussed. Yet when we attempt 
to review that part of it which pertains to 
radium therapy, we discover with consider- 
able surprise that almost nothing has ever 
been written about it, and it is only by the 
most diligent search that we can even un- 
earth a few references to the application of 
this element to cancer in the stomach, oc- 
curring in general articles on the subject of 
radium therapy. 

The reason for this, however, is simple 
enough. Cancer of the stomach, at present 
regarded as one of the most favorable neo- 
plasms to submit to surgery, when seen be- 
fore the disease is far advanced, is probably 
the most difficult and inaccessible to radium 
treatment. No doubt because of its preva- 
lence, and the great anxiety of patients and 
their friends, repeated attempts to apply ra- 
dium to gastric carcinoma have been made, 
but it is reasonable to suppose that so few 
of them have ever been even partially suc- 
cessful that those who made them saw no 
good in parading their failure and disap- 
pointment before the world. Be this as it 
may, the fact remains that to-day, when one 


M.D., New York City 


seeks to compare the present methods of ap- 
plication with those employed in the earlier 
phases of radium therapy, he has great dif. 
ficulty in even forming an idea of what these 
methods were, and therefore is more or less 
at a loss to find out why they failed, s 
meager is the evidence both for and against 
the use of radium in combating this par- 
ticular lesion. 

The vast improvement made in roent- 
genologic diagnosis of alimentary tract 
diseases, especially malignancy, has served 
during the past fifteen years to make sur- 
gery of the stomach far safer and more 
satisfactory than ever before. Three 
quarters of the cancerous lesions found 
there are located at the pyloric end, and it is 
universally admitted that, given sufficiently 
early recognition, a cancer at the pylorus 
may in a large percentage of cases be com- 
pletely removed by excision. The stomach’s 
powers of regeneration seem to be very 
great even under adverse conditions, and 
although many patients do not come to op- 
eration until they are much debilitated and 
have become correspondingly poor risks for 
surgical interference, the general results in 
the operative treatment of gastric carcinoma 
have been so satisfactory that even those 
who were enthusiastic over the use of ra- 
dium in other malignancies stood ready to 
cry “Hands off!” when it was suggested for 
use in this region. 

Yet quite early in the history of radium 
therapy we find attempts being made to de- 
termine the applicability of this agent to 
lesions of the stomach, for in the Bulletin 
issued by the French Association for the 
Study of Cancer in 1909, we find a report 
of experiments performed upon dogs, for 
the purpose of observing the effects of the 
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ys of radium upon the gastric mucosa. 
A gastrostomy was done on the experi- 
mental animal and a tube containing 50 
milligrams of radium bromide, screened 
with 0.5 mm. of silver, was inserted and left 
against the stomach wall for twenty-four 
hours. Immediately after the tube was with- 
drawn no effects could be noted. It was not, 
indeed, until a week had elapsed, that hy- 
peremia and extravasation of blood began to 
be noticeable in the section of mucosa which 
had received the radium exposure. During 
the succeeding week it was evident that ex- 
tensive destruction had taken place through- 
out the entire thickness of the mucosa, for 
where the direct contact with the radium 
applicator had occurred both the superficial 
epithelial cells and those of the underlying 
glands had been destroyed. Hyperplastic 
changes were in evidence in the connective 
tissue of both mucosa and submucosa, but 
in the more remote tissues where the action 
of the radium had not been so direct the cells 
seemed to be stimulated rather than injured. 
The entire effect, however, was confined to 
an area not over 3 centimeters in diameter, 
inthe center of which the radium tube had 
been placed. 

These findings did not encourage investi- 
gators to feel that radium was especially 
adapted for use in the stomach cavity. 
Though in France many branches of radium 
therapy made great strides, so that for cer- 
tain lesions—cancer of the uterine cervix 
being a notable example—surgery was al- 
most abandoned in favor of radium treat- 
ment, gastric cancer still continued to be 
referred to the surgeon, or, if found quite 
beyond hope of his aid, to have radium ap- 
plied as a last desperate resort. That suc- 
cess did not crown these eleventh hour 


efforts is hardly a matter of surprise. Ra- 
dium, in so far as this particular use of it 
was concerned, came to be regarded solely 
as a palliative measure, used merely to make 
the last days of the sufferer more tolerable 
for himself and those around him. 
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In the text-book published in 1921 by 
Béclére, Cottenot and Laborde, we are told 
that in certain cases radium radiation will 
bring about a diminution of pain and an 
apparent regression of the neoplastic mass, 
this lessening in the size of the tumor being 
no doubt due to a reduction in the volume of 
inflammatory tissue surrounding it. The 
effect, however, is only palliative and is in- 
capable of retarding the progress of the dis- 
ease. It may be obtained by applying over 
the epigastric region an apparatus contain- 
ing from 100 to 150 milligrams of radium 
element, or its equivalent in millicuries of 
radium emanation, this being left in place 
for from 15 to 20 hours. The work done 
by Gaultier and Labey is also cited, these 
authors being apparently the first French 
radium workers who actually undertook to 
apply it to gastric carcinoma. Their patient 
was in such a debilitated condition when he 
came to operation that it was impossible to 
undertake resection of the pyloric end of the 
stomach where the neoplasm was situated. 
It was therefore decided to do the less 
dangerous gastro-enterostomy and to apply 
radium through the laparotomy incision, as 
a substitute for the second stage operation. 
The radium application was made under the 
direction of Dr. Wickham and Dr. Degrais, 
at that time generally recognized as the 
foremost radium therapists in France. A 
glass tube containing one centigram of pure 
radium sulphate, surrounded by a screen of 
one-tenth millimeter of lead, and enclosed 
in an outer covering of rubber, was attached 
to a silver wire so bent as to be readily 
passed through the operative wound, and to 
bring the radium applicator in direct con- 
tact with the neoplasm. At the same time 
a plaque 12 centimeters square, screened 
with 3 millimeters of lead, and containing 
12 centigrams of radium sulphate, was 
placed upon the external surface of the ab- 
domen, directly over the tumor, the location 
of which could be exactly designated by 
palpation. The laparotomy wound was kept 
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open from June 17, the day of operation, 
until September 8, and in the interval six 
radium applications were made, the system 
of cross-firing being followed up. The usual 
length of the exposure was from an hour 
and a half to two hours. September 8, the 
edges of the operative fistula were freshened 
and the opening sewed up; a month later the 
patient left the hospital and within three 
months his weight had risen from 48 kilo- 
grams at the time of the gastro-enterostomy 
to 63 kilograms, he was able to resume his 
occupation, and was to all appearances a 
well man. 

The authors who presented this case felt 
that there was a reasonable doubt as to 
whether the excellent results obtained were 
due to the action of radium or to the rest 
which the gastro-enterostomy gave to the 
diseased pylorus. It was probably this 
doubt which made other French physicians 
slow to follow their example. At any rate 
very few did. Julien, of Nice, is cited by 
Béclére and his collaborators as having suc- 
cessfully opened the stomach and placed ra- 
dium applicators in direct contact with in- 
operable malignant growths within the cav- 
ity, but I have 
original account of this procedure. 

In this country and in England we find a 


been unable to find the 


few notices of attempts to give palliative 
treatment to inoperable gastric neoplasms 
by means of radium, but they are infrequent 
In 1916 C. Everett 
Field published an article in which he de- 


and widely scattered. 


clared that “we are not able to present satis- 
factory results in gastric carcinoma from 
the use of radium, although many have at- 
tempted to give treatment in various ways. 
Special applicators of silver and_ rubber, 
with handles suitable for introduction, have 
been used, but the inability definitely to lo- 
cate the mass and give proper application is 
sufficient reason for the fact that there is 
but little literature. Undoubtedly, 
the fear of producing radium burns and the 
consequent have 


danger of perforation 
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deterred many from attempting treatment. 
Furthermore, the lack of suitable means of 
introducing under the field of vision an 
applicator containing radium of sufficient 
potency and maintaining it in proper posi- 
tion for an hour or more, have been deter. 
rent features. We hope that some 
device will be presented in the immediate 
future to give us the same possibility of 
application that is (now) afforded in the 
bladder. Einhorn, of New York, some time 
ago employed a gastric applicator, called the 
‘radiodiaphane,’ which was simply a ra- 
dium-tipped applicator, carrying a rubber 
tube and permitting gastric distention by 
means of a hand bulb. This instrument was 
used in numerous instances, but for the most 
part was reported as unsuccessful.” 
Shortly after this we find Pinch, of the 
Radium Institute, London, writing that in 
early cases of gastric carcinoma “surgical 
interference offers the best prospect of cure. 
When the disease is so far ad- 
vanced as to be inoperable, radium treat- 
ment may be tried, though the outlook is 


9” 


not promising.” The methods used in ap- 
plying radium to the stomach at the insti- 
tution of which Pinch was the director were 
as follows: 

(1) If the disease is fairly localized, and 
in a position which readily permits the 
the abdomen 
should be opened, and one or more radium 


necessary manipulations, 
tubes (the strength and number of the same 
bearing relation to the size of the growth), 
screened with 1 mm. of silver, should be 
buried at equal intervals throughout. the 
mass, an exposure of twenty-four hours 
duration being given. At the end of that 
time the tubes are withdrawn and the lap- 


arotomy wound completely closed. He adds 


that this procedure has been adopted with 
some success in America, and in the few 
cases already reported some distinctly et- 
couraging results have been recorded. 

(2) External radiation with numerous 
screened — applicators 


powerful heavily 
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should be adopted in those cases where 
the first method is either inadvisable or 
impracticable. It is never more than pal- 
liative, but will often do much to relieve 
the epigastric pain and arrest the rate of 
growth, and if general peritoneal infection 
be present, with commencing ascites, it will 
frequently greatly retard the development of 
ascitic fluid; but this is the utmost that can 
be expected. 

Elsewhere we read that Pinch at one time 
employed a third method—termed radiation 
of the stomach from the interior. In this 
method an emanation tube of from 100 to 
200 mgrs. activity was prepared and en- 
closed in a silver capsule about two centi- 
meters in length, its wall being one milli- 
meter in thickness. This capsule was at- 
tached by means of a screw stopper to about 
three feet of silk thread. It was then intro- 
duced by the finger into the upper part of 
the esophagus, and swallowed by the patient, 
its passage down the esophagus being ex- 


pedited by the ingestion of some thick por- 


ridge or gruel. The progress of the tube 
should be noted by means of an X-ray screen 
until the tube has reached the stomach, and 
its position then charted. The tube was 
allowed to remain in the stomach, its site 
being changed from time to time if neces- 
sary by a slight traction on the silk thread. 
A total exposure of from 24 to 36 hours 
was given, and the tube then withdrawn. 
Pinch found that this procedure was most 
effective when the gastric mucosa was badly 
ulcerated, so that the patient suffered from 
hematemesis or melena, for its effect upon 
hemorrhage was often very beneficial. 

Some ten years ago, in the first report on 
radium work given out by the Memorial 
Hospital, New York, the late Henry H. 
Janeway commented very favorably on the 
treatment of gastric cancer with radium. 
At that institution it had been used internal- 
ly in connection with a gastro-enterostomy, 
and by external application for palliative 
effects. He remarked that “cancer of the 
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stomach offers a tempting field for the use 
of radium,” for even under favorable con- 
ditions gastrectomy involves far more risk 
than posterior gastro-enterostomy, and he 
felt that it had become an important ques- 
tion whether the combination of radium 
treatment with posterior gastro-enterostomy, 
performed under local anesthesia, was not to 
be preferred in all but those cases peculiarly 
favorable for pylorectomy. Three patients 
whom he had treated by applications of 
tubes containing radium emanation through 
the same abdominal incision which had been 
made for the performance of a preceding 
gastro-enterostomy, had been greatly im- 
proved, though it was “of course doubtful 
how much the radium exposures have had 
to do with the improvement apart from the 
gastro-enterostomy.”” Advanced cases treat- 
ed merely by external applications had in 
general received little benefit, though one 
case where there was considerable tempo- 
rary relief from pain is recorded. It is 
noticeable that in the next radium report 
from the Memorial Hospital, there is abso- 
lutely no mention of treating cancer of the 
stomach with radium, merely the statement: 
“Operable growths of the stomach . . . 
are still excised.” 

The only recent literature regarding ra- 
dium treatment of gastric malignancy ap- 
pears to be that detailing the work of 
Menees, of Detroit. Two years ago he pub- 
lished a description of an apparatus by 
which he believed radium could be accurate- 
ly applied to an intragastric lesion without 
resort to surgical opening of the abdominal 
wall. The radium container was attached 
to a fine spiral spring; this was passed 
through a small rubber tube into an at- 
tached rubber bag. A sphygmomanometer 
bulb was attached to the other end of the 
tube, and the rubber bag with the contained 
radium swallowed by the patient in the same 
manner as is done with the duodenal tube. 

Before swallowing the bag and radium 
container the patient ingests a barium meal. 
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When the bag reaches the stomach it is in- 
flated and under careful fluoroscope obser- 
vation the progress of the radium applicator 
is noted until it reaches the portion of the 
stomach which it is desired to treat. Ina 
later communication Menees described im- 
provements in his original plan, which en- 
abled him to move the radium container 
about in the stomach without loss of the air 
in the bag. The general plan of treatment, 
however, remained the same. The radium 
was lightly filtered (0.5 mm. of silver) and 
the treatment divided into short sessions of 
from one to three hours daily, continued 
until all the accessible surface of the tumor 
had been irradiated. The usual dosage was 
50 milligrams. The author’s conclusions are 
that by the use of this apparatus a greater 
dosage can be applied to the surface of a 
gastric carcinoma with less general irradia- 
tion of the upper abdomen, and can be 
pushed to a caustic effect with superficial 
necrosis. From this increased irradiation 
greater palliative effects can be obtained in 
slowing the rate of growth, checking hemor- 
rhage, relieving pain and preventing obstruc- 
tion by destroying the surface of the tumor 
in the narrow portions of the stomach. He 
admits, however, that the method is only 
palliative, and complete regression can be 
hoped for in no case save “highly cellular 
anaplastic growths which are not too exten- 
sive.” 

A consideration of this retrospect of the 
application of radium to malignancy of the 
stomach throws one or two factors into 
strong prominence. Chief among these is 
the total inadequacy of external applica- 
tions, and second, the lack of success which 
has crowned all the efforts to put radium 
into the stomach without previous surgical 
intervention. In all cases where gastro-en- 
terostomy has been done in conjunction with 
radium therapy there appears to be doubt 
as to whether the ensuing good results 
would not have been attained by the surgical 
intervention, even if no radium had been 
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used. It is likely that in those cases where 
the site of the malignancy is at the pylorus 
we must await the collection of a vast 
amount of clinical data before this doubt can 
be cleared up. There are as yet too fey 
cases on record where radium has been used 
in conjunction with gastro-enterostomy to 
permit us to compare them with those where 
the passage of the stomach content was 
“short-circuited” without any subsequent ra- 
dium treatment. 

But that the radium results can be greatly 
bettered by the use of improved methods in 
making intragastric applications there can be 
no question. In the stomach, as in any other 
hollow viscus lined with epithelium, the 
caustic action of the beta rays of radium is 
extremely injurious, not alone to the healthy 
tissue, but indirectly through its action on 
the malignant cells, for by causing necrosis 
and subsequent sloughing, any good effects 
from the destruction of the cancerous 
growth will be quickly nullified. The first 
requisite, then, for successful intragastric 
radiation is an applicator so fashioned as to 
prevent any kind of radiation reaching the 
healthy portion of the mucosa, while at the 
same time it permits only therapeutic rays 
to be brought to bear upon the diseased area, 
excluding the caustic rays which induce ne- 
It is evident that of all the radium 
therapists whose work we have considered 
in the preceding paragraph, Gaultier and 
Labey, nearly twenty years ago, came the 
nearest to attaining these conditions. They 
applied radium in screened tubes through a 
laparotomy opening, burying the tubes d- 
rectly in the neoplasm and withdrawing 
them after a definite period of radiation. 
The chief drawback to this procedure would 
appear, from their account, to have been the 
fact that the repeated applications at that 
time deemed necessary, obliged them to keep 
the laparotomy wound open for more than 
three months, so that another surgical inter- 
vention was required to close it. 

The implantation method, using screened 


crosis. 
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removable containers of sufficient strength 
io make but one application necessary, re- 
ins all the good features of this earlier at- 
tempt and does away with all its drawbacks. 
jn advanced carcinoma of the pyloric end 
of the stomach a gastro-enterostomy should 
pe done to afford relief from irritation of 
the diseased area, and the surgical opening 
tus made serves to permit the implanta- 
tion to be made under direct vision. Plat- 
ium radon seeds having as high a content 
ys 5 millicuries can be safely implanted in 
sficient number to permit of adequate ra- 
dation of the whole neoplasm, according to 
its dimensions. The abdominal incision need 
be kept open only during the required period 
of radiation—four days—after which the 
geds are all withdrawn and the wound 
dosed in the usual manner. Better still, the 
same dosage may be delivered by using 3- 
millicurie seeds for a radiation period of ten 
days. 

The results in the relatively few cases 
which have been handled in this way have 
far exceeded the most sanguine expecta- 
tons. The work, however, is too recent to 
vermit the drawing of any final conclusions. 
ina number of cases, wholly inoperable 
when first seen, the neoplasm has disap- 
geared completely after radon implantation, 
the patient has regained health and strength, 
and returned to practically normal diet and 
mode of life. Whether these results will be 
vermanent, time alone will show; one thing 
is certain, the lives of these unfortunates 
fave been prolonged under conditions which 
make the treatment—from the patient's 
point of view—well worth while. In many 


cases operated upon, though life is pro- 
longed, the suffering and general overthrow 
of the patient’s morale make it a somewhat 
doubtful blessing, as the conditions are 
hardly those tending to make prolongation 
of life desirable. There certainly appears to 
be adequate ground for claiming that radium 
applied by the implantation method has done 
more for advanced gastric carcinoma than 
surgery has ever been able to do, and that 
the prospects for the future are such as to 
give the radium therapist every reason for 
believing that his results will prove as per- 
manent as those of any curative method 
heretofore undertaken. 
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LOCALIZATION OF FOREIGN BODIES IN OR ABOUT THE EyFr 


By HARLAN P. MILLS, M.D., and W. WARNER WATKINS, M.D., 
Pathological Laboratory, PHOENIX, ARIZONA 


| \ J HENEVER an eye is injured by a 
foreign body, it immediately be- 
comes of vital importance to deter- 
mine (1) whether the globe was penetrated 
by the body, and (2) whether the foreign 
body remained within the globe or passed 
through it. The proper management of 
such injuries depends upon the early and ac- 
curate determination of these points. Some- 
times examination with the ophthalmoscope 
will give the necessary information, but 
usually a penetrating wound of the globe 
will so cloud the transparent fluids and 
structures of the eye that ophthalmoscopic 
examination is not satisfactory. Therefore, 
following the discovery of the X-ray, the 
advantages of determining the presence of 
a foreign body by radiography, and its ac- 
curate localization, were quickly recognized, 
and the work in this field was one of the 
earliest developments in clinical radiology. 
The first recorded localization of a foreign 
body in the eye is said to have been the one 
made by Dr. Francis H. Williams and Dr. 
Charles H. Williams, of Boston, on June 5, 
1896, reported by Dr. Charles H. Williams, 
in the Boston Medical and Surgical Journal 
of Aug. 13, 1896, the X-ray work being 
done at the Rogers Laboratory of Physics 
of the Massachusetts Institute of Tech- 
nology. 

Dr. W. M. Sweet, of Philadelphia, re- 
ported localization by his method in the 
Archives of Ophthalmology of November 
27, 1898. Dr. Charles F. Bowen, of Colum- 
bus, Ohio, also reported his method of local- 
ization about the same time. 

Since the perfection of localization tech- 
nic, ophthalmologists have been placed in a 
position of decided advantage in handling 
foreign body injuries of the eye. The abil- 


1Read before the Radiological Society of North America, 


at Milwaukee, Nov. 29-Dec. 4, 1926. 


ity to determine definitely the location of 
the foreign body, its size, shape and, within 
limits, its nature, permits the proper treat. 
ment of such injuries to be given early and 
has conserved the vision of many eyes 
which would, otherwise, have been lost. 


Among the writers on this subject, from 
the radiologic standpoint, during recent 
years, may be mentioned the following: 


John S. Derr, in the American Journal 
of Roentgenology, August, 1916, empha 
sized the value of X-ray in determining the 
presence of foreign bodies and the ability to 
recognize very small foreign bodies. He 
described the old Sweet apparatus and re. 
ported sixteen cases of localization. 

James G. Van Zwaluwenburg, in the 
American Journal of Roentgenology, for 
October, 1917, emphasized the necessity of 
fixation of the head and globe, and dis- 
cussed various sources of error and their 
avoidance. 

Ancil Martin and W. W. Watkins, in 
Southwestern Medicine, for November, 
1919, discussed the value of radiography, 
and the varying density of different sub- 
stances encountered as foreign bodies, re- 
porting twelve selected cases. 

M. B. Titterington, in the Journal of Re- 
diology, for January, 1920, described in de- 
tail methods with the Sweet-Bowen local- 
izer, and also with the improved Sweet lo- 
calizer. Emphasis was laid on the neces- 
sity for complete fixation of the globe. 
Films should be checked against each other, 
and if there is a variation, a new set should 
be made. 

James M. Patton, in the Journal of the 
American Medical Association, Sept. 23, 
1922, writing on the “Localization and Ex- 
traction of Intra-ocular Foreign Bodies,” 
emphasized that in every eye injury the pos- 
sibility of intra-ocular foreign body should 
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be considered. The eye seems to tolerate 
ass more kindly than other non- 


copper or br 
The X-ray is the 


magnetic substances. 


most valuable aid in diagnosing and locating 
foreign bodies in the eye. 
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of the injury. When both eyes are injured 
and photophobia is present, it may be im- 
possible to secure fixation of vision on the 
mirror. Even when only one eye is injured, 
fixation of vision with the good eye may not 
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Fig. 1. 


F. G., injured Oct. 9, 1924, examined Oct. 30; complained 


of loss of vision and photophobia; no pain; cornea clear, without evi- 
dence of wound. Anterior chamber normal in depth; lens clear; in the 
irido-corneal angle of temporal side, slight bulging of iris and in- 
flammatory changes; fundus normal. X-ray showed a totally dense 
foreign body 2x1xl1%4 mm., in ciliary region, temporal side, 5 mm. 
back of cornea, 6 mm. to temporal side and in vertical plane. This 
corresponded to the bulging mentioned. On Nov. 9, foreign body ex- 
tracted by giant magnet, anterior route; body became entangled in 
iris and iridectomy was done, foreign body being drawn through this 
opening. On Nov. 28, vision was 15/70 plus and eye quiet. On Feb. 
10, 1925, vision was 15/50. Comment.—History indicated that eye was 
struck by rock. There was no visible wound of entrance when ex- 
amined by ophthalmologist, yet there was a fairly large foreign body, 
which proved to be iron. Illustrates the necessity for X-ray examifa- 
tion in every injury to the eye. 


The technic of localization with the Sweet 
localizer has been described by several writ- 
ers, especially by Titterington, and will not 
be repeated here. We wish to emphasize, 
along with the writers mentioned, the ne- 
cessity for scrupulous exactness in technic. 
In many cases, however, exact technic be- 
comes impossible on account of the nature 


prevent nystagmus or involuntary move- 
ment in the injured eye. When fluid has 
been lost from the eye, the cornea may col- 
lapse or the globe shrink so that the chart- 
ed inaccurate for 
the eye under examination. The globe may 
be displaced by hemorrhage into the orbit, 
by edema around the eye, or bony injuries 


measurements become 
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to the orbit, so that the charted localizations 
are uncertain. 

These and many other factors make lo- 
calization difficult and uncertain in some 
cases. In spite of these sources of error, 
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plosion into the face, usually the Particles 
within the globe area can be selected and 


localized with respect to the eye. In such 


cases, the errors are such as are inherent 
in the nature of the foreign particles, since 
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Fig. 2. J. B., 


painful, 


injured April 2, 1917. Right eye became red and 
with objects blurred. On April 3 there was marked ciliary 


injection, with clear cornea and lens, though vitreous was filled with 
blood clots. There was wound of bulbar conjunctiva and underlying 
sclera 6 mm. to temporal side of limbus in horizontal plane. Applica- 
tion of magnet gave no result. X-ray on April 3, by Dr. W. H. 
Sargent, showed the foreign particle posterior to the globe, in the same 
location as subsequently found by us. No further attempt at re- 
moval. On July 20, eye was quiet, no redness, lens clear, large mass 
of floating shreds in vitreous. Vision 7/200. On Oct. 25, 1921, X-ray 
showed foreign body, measuring 4x2x2 mm., lying posterior to the 
globe, 28 mm. back of cornea, 2 mm. below horizontal plane and 4 
mm. to temporal side of vertical plane. Eye was quiet; vision—light 
perception. Comment.—lllustrates value of localization before at- 
tempting extraction. Magnet in this case did no harm, but in some 
cases magnetic pull might be harmful. After ascertaining the loca- 
tion of this fragment, it was plain that extraction was not indicated. 


however, localization by the Sweet appara- 
tus is remarkably accurate and can usually 
be taken as a reliable guide in handling for- 
eign bodies in or about the eye. Even in 
those cases where there are multiple small 
foreign bodies, as after a blast or other ex- 


tiny particles of hard dirt or some kinds 
of rock cast hardly any shadow and are 
sometimes not visible on the radiograph. 
In the analysis of any large group of 
cases, the value of localization soon becomes 
apparent, and certain kinds of injury be 
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come impressive by their recurrence. In 


500 consecutive examinations of eyes for 
suspected foreign body, made by us from 
Jan. 1, 1918, to July 1, 1926, we have lo- 
calized foreign bodies within or about the 
eye in 146 patients. 
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ulation showing the interesting features of 
the 146 cases upon whom localization was 
Supplementary to this, we wish 
to outline briefly several classes of injury 
in which radiography is especially valuable, 
with one or two typical illustrative cases in 


necessary. 
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Fig. 3. O. A., injured April 28, 1921. Large central corneal 
wound in right eye, with swollen and flocculent lens; pupil irregular 
in size; tension minus. X-ray showed a large foreign body, 5x2x3 mm. 
in size, located just posterior to the globe, in the vertical plane, and 
just below the horizontal plane, having the density of heavy metal. 
Wound of exit evidently between macular region and nerve disc and 
may have injured both. Through a canthotomy opening into orbit on 
temporal side, foreign body was extracted with magnet. Patient dis- 
charged May 17 with eye quiet, tension normal, traumatic cataract. 
Light perception present. Comment—Accurate localization of this 
foreign body permitted its removal without further injury to the eye. 


The large number of cases giving neg- each class. Other instances of each of these 


ative results illustrate how important this 
examination is regarded by the ophthalmol- 
ogists for whom we work. The eye special- 
ists of Arizona who handle industrial work 
have every eye injury radiographed, there 
being about three reported negative as to 
foreign body to one in which we need to 
localize. There is submitted herewith a tab- 


groups will be found in the tabulation. 

1. In some injuries there is demonstrable 
intra-ocular damage but foreign body is not 
found in or about the globe. 

Example:—J. T., on Oct. 25, 1925, was 
breaking rock with a hammer when some- 
thing flew into his left eye. Examination 
in afternoon of same day showed incised 
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wound of lower lid; also an incised wound 
extending from the limbus margin into the 
cornea and into the anterior chamber; 
through this opening the iris had prolapsed. 
X-ray (our No. 27,261) showed no shadow 


the injury is old, but may occur even when 
the injury is quite recent. 

Example (Fig. 1):—On Oct. 9, 1924 
while the patient was breaking rock with a 
hammer, a foreign body, supposedly rock, 














Fig. 4. C. M., injured July 3, 1923. Examination of left eye 
showed perforating wound of inferior portion of left cornea, with 
prolapsed iris. Hemorrhage into anterior chamber and pupil dis- 
placed downward. Large clot in vitreous. X-ray showed a triangular 
shaped foreign body 4x4x3 mm. in vitreous chamber, 12 mm. back o! 
center of cornea, 4 mm. above horizontal, and 3 mm. to nasal side of 
vertical planes. Density of heavy metal. Scleral opening was made 
6 mm. posterior to the limbus in the superior nasal quadrant, L- 
shaped, and foreign body extracted by giant magnet. Inflammatory 
disturbance gradually subsided and eye became quiet but with light 
perception only. Comment.—Localization, by showing the size, shape, 
and location of this particle, guided surgeon in making posterior ex- 
traction through a new opening, thereby avoiding further intra-ocular 
injury. 


of foreign body localizing within the globe 
area. Prolapsed iris was amputated, and 
recovery was Satisfactory, vision on No- 
vember 10 being 15/15 with correction. 

2. With frequency, 
present in which very careful search has 


surprising cases 
failed to reveal any wound of entrance, and 
yet foreign body is localized in the globe by 
X-ray. This is more likely to happen when 


struck his left eye. When examined in 
Phoenix on October 30, there was lach- 
rymation and photophobia, but no pain; 
complained of loss of vision. Cornea was 
clear and there was no visible wound of en- 
trance; anterior chamber was normal in 
depth, with fine pin-points of uveal pigment 
visible; balance of lens clear. In the iri- 
do-corneal angle of the temporal side there 
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was a slight bulging of iris and evidence of 
Fundus was nor- 


inflammatory changes. 


mal. ; ano 
X-ray showed foreign body (No. 27,324) 


2%1X1% mm., of total density (metal) 


localizing in the ciliary area of the temporal 
side, in the spot corresponding with the 
bulging mentioned. 

This was extracted on November 9, by 
giant magnet, anterior route. Foreign body 
became entangled in iris and iridectomy was 
done, the particle being drawn through this 
opening. On Feb. 10, 1925, vision was 
5/50. 

3. The foreign body may have passed 
through the globe, and the intra-ocular 
structures be so disturbed that opthalmo- 
scopic examination is of little value. In 
such cases, localization may prevent need- 
les and sometimes injurious attempts to 
find the body or remove it. 

Example (Fig. 2):—J. B., on April 2, 
1917, while at work as boiler-maker, was 
struck in the right eye by a piece of chip- 
ping. On April 3, there was marked ciliary 
injection, with clear cornea and lens, though 
vitreous was filled with blood clots. There 
was wound of bulbar conjunctiva and the 
underlying sclera, 6 mm. to temporal side 
of limbus in horizontal plane. Application 
of magnet did not bring foreign body into 
view, and localization by Dr. William H. 
Sargent showed the foreign body to be pos- 
terior to the globe in the same location sub- 
sequently found by us. No further attempt 
at removal was made and on July 20 eye 
was quiet and vision 7/200. 

On Oct. 25, 192t, he was re-examined by 
ws (18,213), localizing foreign body, 
+X 2 2 mm., lying posterior to the globe. 
Eye was quiet with light perception. It is 
probable that application of magnet did no 
harm in this case, but after localization it 
was evident that removal was not indicated 
and its attempt would be futile. 

Example (Fig. 3):—O. A., on Oct. 28, 
1921, while using cold chisel on steel, was 
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struck in right eye by flying particle. Cor- 
neal wound central and very large; lens 
flocculent and swollen; pupil irregular in 
size; tension minus. 

X-ray (16,616) showed a large foreign 
body, 5 X 2 X 3 mm., located just posterior 
to the globe in the vertical, and just below 
the horizontal, plane. 

This foreign body having evidently 
passed through the globe, a canthotomy 
opening was made in the temporal margin 
of the orbit and foreign body pulled 
through this with magnet. Patient was dis- 
charged on May 17, with eye quiet, trau- 
matic cataract, but with light perception. 

+. In cases of non-magnetic foreign 
bodies, like copper or rock, it is very essen- 
tial to know whether there are intra-ocular 
particles, as the indications for enucleation 
Or conservative treatment may depend on 
this information. 

Example:—C. C., miner, age 18, struck a 
blasting cap with pick on Dec. 22, 1925, re- 
ceiving wound in right eye. Examined on 
December 26. Lens opaque; wound in cen- 
ter of cornea, with wound through lens. 
Minute particles of copper in depths of cor- 
neal tissue. 

X-ray (33,072) showed a foreign body 
about 2 mm. square in the vitreous cham- 
ber; particle was too dense for rock and 
was probably copper. 

Eye continued to be inflamed and, with 
knowledge that it contained copper, enucle- 
ation was done on Jan. 26, 1926. An irreg- 
ular piece of copper was found in the vit- 
reous surrounded by a green-stained focus 
of pus. 

5. Where multiple foreign bodies have 
been blown into or about the eye, as after a 
blast, the treatment is usually guided by the 
presence or absence of intra-ocular particles 
in one or both eyes. 

Example:—T. J., on July 9, 1923, picked 
into missed hole and received blast in face. 
When seen on July 12 he had extensive lac- 
eration of each cornea and numerous for- 
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eign bodies in the substance of the cornea. chiefly to avoid sympathetic irritation of the 


Traumatic cataract in each eye. left eye. Traumatic cataract was removed 
(Note: Left eye was apparently the from the left eye, the visual impairment ip 
least injured, but the presence or absence of this eye being due to corneal scars which 











Fig. 5. W. J. M., injured June 22, 1924. Examination of right 
eye on June 26 showed perforationg wound of sclera on nasal side 
about 144 mm. from limbus. Anterior chamber normal; lens slightly 
cloudy; hemorrhage into vitreous; fundus not visible; vision—fingers 
at 4 feet. X-ray showed large foreign body, measuring 9x2x4 mm., 
in vitreous chamber, one extremity close to sclera of temporal side. 
On June 26 incision was made through sclera, over end of foreign 
body; it was found to be non-magnetic and was removed with forceps, 
proving to be a particle of brass. On August 14 patient was dis- 
charged; eye was quiet; no changes in cornea or lens; massive 
opacities in vitreous; upper part of fundus could be indistinctly seen; 
vision—hand movements at one foot. Comment.—Localization of this 
fragment, so that scleral incision could be made over one end of it, 
made possible its removal without further trauma. It is very unusual 
to remove so large a non-magnetic foreign body from the globe and 
still preserve any vision, or even to preserve the eye for cosmetic value. 


foreign bodies within the globe would de- limited vision to the perception of large 
termine the treatment. ) objects nearby. 

Radiographs of each eye area (22,922) 6, The determination of the exact size, 
showed numerous foreign bodies about each location, and shape of foreign bodies by 
orbit. Two particles definitely localized X-ray frequently furnishes the necessary i 
within the vitreous chamber of the right dication for the route of extraction of mag- 
eye, but no particles were localized within netic foreign bodies, or suggests the poss 
the left globe (5a). bility of extraction by forceps of non-mag- 

Right eye was subsequently enucleated, netic bodies. This improvement in technic 
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body, +X 3 mm., in the vitreous chamber, 
above and to nasal side of lens. 

In view of the location and size of the 
totally lost. particle, a new scleral opening was made, 6 
Example (Fig. 4):—C. M., miner, age mm. posterior to the limbus in the superior 


has permitted the conservation of the eye 
or the vision in many instances where, with- 
out this guidance, the eye would have been 
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Fig. 6. D. S., aged 12, injured June 20, 1923. Examination of 
left eye four days later showed wound at upper margin of cornea; 
lens swollen and opaque; anterior chamber shallow. X-ray showed 
two foreign bodies of about the same size and density, in the vitreous 
chamber, 13 and 15 mm. back of cornea, 8 mm. below horizontal and 
4 mm. to nasal side of vertical plane. They were of the density of 
heavy metal and lay close together without visible union between 
them. The two particles were extracted by the posterior route, through 
a new scleral opening; they came together, but dropped apart when 
magnet’s attraction was removed. Comment.—Two magnetic foreign 
bodies in the same eye is an unusual finding, but is another illus- 
tration of the necessity for X-ray localization. The indications for 
extraction by the posterior route were also furnished by the X-ray 
findings. 


41. On July 3, 1923, while holding bar for 
driller, something flew into left eve. When 


nasal quadrant, and foreign body was 


drawn through this with magnet. The in- 


examined four days later, there was a per- 
forating wound of inferior portion of left 
cornea, with prolapsed iris, hemorrhage in- 
to anterior chamber, and large clot in the 
vitreous. 

X-ray (22,896) showed a large foreign 


flammatory disturbance gradually subsided 
and eve became quiet, with light perception 
present. 

Example (Fig. 5):—W. J. M. 
D> 


2, 1924, while chipping on a brass plug, 


On June 


something struck him in the right eye. Ex- 
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amined June 26; perforating wound of 
sclera on nasal side about 14% mm. from 
Anterior chamber 


limbus. normal; lens 
hemorrhage into vitreous; 


cloudy; 
not visible; 


fundus 
vision, fingers at four feet. 
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a piece of brass, measuring 9 X 4X 2 mm 
Eye quieted down; on August 14 patient 
was discharged with vision of hand move 
ments at one foot; lens and cornea were 
clear, the loss in vision being due to vit. 
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Fig. 7. 


wound of lower lid, with soft tissues edematous; 
fundus clear in upper er 
dark mass in floor of vitreous ; vision in lower field only. 


chamber uninjured; lens clear; 


C. L., injured in right eye March 17, 1919. 


Incised 
cornea and anterior 
large 


X-ray 


showed a very large, thin foreign body localizing part way within the 
vitreous chamber and protruding posteriorly beyond the globe. By 
giant magnet, this was drawn back through wound of entrance. On 
April 7 he was discharged with eye of good appearance and with 
vision of fingers at three feet. Comment.—lIt is extraordinary to have 
so large a foreign body penetrate the globe and yet to preserve the 


globe after its removal. 


as shown by the localization, 


It was very thin and its shape and position, 
enabled the 


surgeon to withdraw it 


with the magnet with a minimum of trauma. 


X-ray (26,240) shows a large dense for- 
eign body, measuring 9 & 2 in the vit- 
with one end close to the inferior 
temporal scleral wall. 


mm., 
reous, 


With this guidance, an incision was made 
through the sclera over the end of the for- 
eign body. Application of magnet proved 
it to be non-magnetic, and it was grasped 


with forceps and extracted. It proved to be 


On September 9, there was 
noticeable improvement in vision. 

7. When foreign bodies change posi- 
tion, or after application 
of magnet, it is frequently very desirable to 


reous opacities. 


either unassisted, 


determine this by re-localization. 
Example (a):—P. M., miner, age 41. 
On Jan. 30, 1924, while working on cement 


floor, was struck by flying particle in left 
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eve. Examination showed a linear wound 
‘a nasal limbus, 2 mm. in length. Eye was 
irritable, lens opaque and photophobia pres- 


ent. 
X-ray (24,616) showed a foreign body 
2X1 mm., in the vitreous chamber against 


the posterior scleral wall. Density was that 


of metal. 

Magnet was applied on February 1, which 
produced pain; foreign body did not appear 
in the anterior chamber, so that it became 
desirable to know whether it was dislodged. 
Re-examination showed the foreign body 
had been drawn directly forward and was 
now at the lower internal angle of lens. It 
was then pulled through the suspensory lig- 
ament into the anterior chamber and ex- 
tracted through wound of entrance. 

Example (b):—Interesting, but of less 
practical importance, is an instance of a mo- 
bile non-magnetic foreign body. Patient 
was struck in right eye March 15, 1925, by 
piece of rock. First examining physician 
said that he could see it in the anterior 
chamber. Ophthalmologist could not see it, 
and X-ray localized it in the posterior cham- 
ber, on the nasal side, it apparently having 
fallen through the pupil into the posterior 
chamber. On June 15, X-ray examination 
showed the particle to be in the anterior 
chamber on the temporal side. 

Being a small foreign body and non-mag- 
netic, and the eye being quiet with good 
vision, no attempt at extraction was made. 

8. It is frequently possible to give a 
fairly reliable opinion as to whether a for- 
eign body is metal or rock. For example, in 
the case described under Example (a), 
above, in which the patient was chipping on 
cement, from the density of particle it could 
almost certainly be placed in the class of 
heavy metals. 

9. Cases of more than one magnetic for- 
eign body are encountered. It is possible 
to extract one of these and leave others, if 
localization is not used. 


Example (a):—M. I. was struck in right 
eye by piece of flying steel on Sept. 27, 
1925. One piece of steel was removed by 
physician in Nacozari, Mexico. Examina- 
tion in Phoenix (Oct. 23, 1925) showed a 
small particle in the anterior portion of 
lens; this was removed by giant magnet. 

Example (b) (Fig. 6):—D. S., on June 
20, 1923, while chiseling out a rivet, felt 
something strike him in left eye. There 
was a single wound at upper margin of cor- 
nea, with lens swollen and opaque; anterior 
chamber shallow. 

X-ray (22,837) showed two foreign par- 
ticles, about the same size, one directly be- 
hind the other, in the lower portion of vit- 
reous. 

New opening was made in the sclera in 
the inferior temporal quadrant, and magnet 
applied. Both particles came out together. 

10. Extraordinarily large foreign bodies 
can frequently be removed without addi- 
tional trauma, when the size, shape, and 
best route for extraction are indicated by 
X-ray. 

Example (Fig. 7):—Patient was struck 
in right eye by piece from head of bolt on 
March 17, 1919. Cornea, lens, and anterior 
chamber not injured. Injury to floor of 
vitreous. Very large, thin foreign body, 
more than half an inch long and quarter of 
an inch wide, shown projecting into the 
floor of he vitreous. By pulling directly 
back with the magnet, it was removed with- 
out additional trauma, and with preserva- 
tion of the globe and partial vision. 

In summarizing this review of our work 
with foreign bodies in the eye, we would 
conclude that accurate localization of such 
particles is not only desirable, as so con- 
servatively stated in most papers on this 
subject, but is so necessary to the intelligent 
management of most injuries of this type 
that the procedure cannot safely be omitted 
in any foreign body injury to the eye. 
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Date and 


X-ray No. | 


History and Injury 





1-11-18 
(5,230) 


10-10-18 
(7,656) 


10-11-18 
(7,697) 


11-11-18 
(7,944) 


11-23-18 
(7,998) 


1-10-19 
(8,247) 


1-20-19 
(8,302) 


2-12-19 
(8,494) 


2-18-19 
(8,534) 


Oper. mch. drill; left 


| eye wound, lower cor- 
| nea. 


| Injury month old from 


striking drill with 


hammer. 


Chip from mch. drill 
in L. eye; wound tem- 
poral limbus. 


“Dust” fell in L. eye; 
incised wound inf. na- 


| sal limbus. 


Hammering 
| small 


pipe; 
pertorating 


| wound of cornea. 


| Chiseling ; 
| eye, 


struck L. 


wound to nasal 


| side of cornea. 


Using 


drill; rock in 
eye 9 days before ex- 


amination. 


| No record 


| Struck on 


| injury; 


obtainable. 


side of 
recent eye 
blind in R. 


head; no 


| eye. 


| Hammering, 28 


days 
struck in R. 
def. scar of 


before; 
eye; no 
entrance. 


Dyn. cap explosion; 
perfor. wound of cor- 


nea and lens. 


Injured 7-3-18; 
no wound of 
seen; vis. now 


drill; 
globe 
fail- 


| ing. 


| Inj. 12-9-18 by cap ex- | 
| plosion; no 


Corneal injury by f. b. 
Lateral film showed 
shadow over orbit. 


Blasting cap injury to 


both eyes; only R. has 


vision. 


‘ wound of entrance. 


visible | 





Localization 


5 i. 
Treatment and Result 





F. b. 4x1 mm. in vit- | 


reous. 


F. b. 


in vitreous. 


Large f. b. in vitreous. | 


F. b, an 
of metal. 


vit. ; 


F. b. below 
temp. side of globe. 


F. b. 3x2 mm. in vit- 


reous. 


F. b. 3x2 mm., appar- | 


ently in the vitreous. 


In vitreous to 
side against 
wall. 


scleral 


Large f. b. 2x5 
behind and 


globe. 


F. b. lx1xl44 mm. be- | 


hind, to nasal side of 
lens. 


Small f. b._ 
far back in vit. 


F. b. 2x1x1 mm. in vit- 
reous, to temp. side. 


F. b. shown by locali- | 
be external | 


zation to 
to globe. 


F. b. in R. vit. L. eye | 


not exam. 


F. b. in vit.; movable; | 


varies position. 


density | 


and to | 


temp. | 


mm. | 
below | 


1x1 mm. | 


nines 
Not removed; vision perma. 
nently lost. 

M. and, 


Magnet extraction of flake 
1x4 mm. in diam. Vision 
15/50; will grow less. 

M. and §, 


Magnet extraction; hypopyon: 
enucleation. 


M. and §, 


Magnet extraction, ant. route: 
iridectomy; L. only ac. 
count traumatic cataract, 

M. and §, 


Not removed; dense lens 
opacity; vision 6/60.  Eyi- 
dently passed through eye, 

D. F.H, 


Magnet extraction _ through 
wound of entrance; infection; 
enucleation. 


M. and §, 


enucleation, 


D.F.H. 


Panophthalmitis ; 
Body in vitreous. 


No record obtainable. 
R.R.B. 


No treatment; evidently old 
injury as shown by intra-ocular 
changes. 

M. and §. 


ant. route; 
vision 15/40 


M. and S. 


Magnet removal 
lens opacity; 
with correction. 


Enucleation 4 days after in- 
jury; copper found, with pus 
focus surrounding. 

M. andS. 


Magnet removal post. route; 
vision 15/20 with correction on 


/25. 
M. andS. 


Corneal ulcer healed; eye be- 
came quiet. F. b. not mo- 
lested. 


M. and §. 


L. eye enucleated; R. eye has 
tubular vision; prognosis un- 
certain account f. b. in it. 


M. andS. 


Not removed; eye quieted; 
vision 15/100 when last seen. 
M. and S. 
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a Date and 
Ser. No. X-ray No. | 
——— 


3-19-19 
(8,751) 


4-8-19 
(8,887) 


(9,469) 


)-13-19 
(9,485) 


6-23-19 
(9,554) 


7-4-19 
(9,047) 


8-15-19 
(9,908) 


9-3-19 
(9,999) 


9-22-19 
(10,148) 


9-25-19 
(10,197) 


9-27-19 
(10,200) 


10-13-19 
(10,337) 


10-17-19 
(10,375) 


11-14-19 
(10,638) 


| Piece 


| Inj. 


| Old inj. 
| cent injury left no vis- 
| ible signs in eye. 


| Dyn. 


| Scleral 
| and cornea clear. 


| Blast; 


| Shot in face; 
| ible wound of globe; 
| blood in vitreous. 


| Cap 


| cornea; f. 
| ant. chamber. 





History and Injury 


Localization 





bolt struck R. eye, low- 


| er edge of sclera. 


| Piece of rock in eye 2 
| mos. 


before; no vi- 


sion; 


quad. 


3-3-19; 
R. eye inj. Eye pain- 
ful and no vision on 
5-5-19, 

(in 1917); 


Te- 


digging; corneal scar; 
| intra-ocular changes. 


Steel in R. eye; wound 
| at upper temp. limbus; 
| lens cloudy. 


explosion; 
fundus 


cap 
lens opacities ; 


| normal. 


| wound through 
| nea; lens cloudy. 


eye; 
temp. 
lens cl. 


wound; 


| Explosion. 


extensive 
jury to both eyes. 


| Cap explosion; incised 
| wound across cornea; 


| lens extruded. 


no vis- 


explosion; large 
wound in temp. side of 
bs. seen in 


from head of | 


in- | 


| 
| 
| 
| 
| 
| 
| 
| 


wound sup.-int. | 


drilling ; | 


| Inj. 2 yrs. before while | 
| nasal side of eye. 





| Flying steel in R. eye; | 
cor- | 


| Hammering board; f. | 
| B. 3H 

| wound at 
| bus; 


small 
lim- | 


lens | 


Large thin f. b. partly 
through floor of vit- 
reous. 


Small f. b. of low 


density in vit. 


F. b. (rock?) to temp. 
side of eye; none 
within eye. 


Very small f. b. in vit- 
reous. 


F. b. 2%4xl mm. to 


FP. db: 
R. vitreous. 


Two small particles in | 


right vitreous. 


F. b. 3x2x2 mm. 


F. b. 3x2x1 mm. in vit- 


reous, far back. 


4x4x3 mm. f. b. in vit- | 


| reous. 


| 2 localize 
| globe. 





F. bs. about each eye; | 
inside R. | 


F. bs. in each eye. 


F. b. 2x1 mm., proba- 
bly copper, in vitreous. 


Shot size f. b. behind 
globe near optic nerve. 


No definite shadow of 
f. b. shown by X-ray. 


7x1x¥%4 mm. in | 


wey 
just | 
behind lens in vitreous. | 


| Treatment and Result 


eye of 
vision L. 


M. and S. 


Magnet extraction; 
good appearance; 
| P. only. 


irritable and 
performed; 


M. and S. 


Other eye was 
enucleation was 
| rock found. 


By June 30, eye was quiet but 
cornea was cloudy and little 
vision; old injury. 

M. and S. 


Intra-ocular evidence of old 
injury; f. b. not molested; of 
medico-legal interest. 

M. and S. 


no impulse. 
vision 


Magnet applied; 
F. b. not recovered; 
4/200. 

M.and S. 


Magnet removed by ant. route; 
hemorrhage; no vision; enu- 
cleation advised. 

M. and S. 





F. b. not removed. 
| Vision 20/50. 
| J.J.M. 


Magnet removal; infection 
followed and eye was enucle- 


ated. 
M.andS. 


magnet, ant. 
irritable 


Extracted by 
| route; later became 
| and was enucleated. 
M. and S. 


Magnet extract. through 
wound of entrance; much in- 
| tra-ocular injury; L, P. only. 
M.and S$. 


Enucleation of R. eye. 


Eyes destroyed; no sight. 

M. and §&. 
Enucleated; copper found as 
localized, in pus focus in vit- 


reous. 
M. and S. 


Shot not molested; no L. P. 
Probably injury to ep 


[. and S. 


Infection; enucleation; f. b. 
found in ant. chamber as 
noted; not shown by X-ray. 

M.andS. 
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Ser. No. 


31 


45 
M.and S. 


Date and 


X-ray No. | 


11-28-19 
(10,742) 


12-23-19 
(11,011) 
1-5-20 


(11,123) 


1-6-20 
(11,138) 


1-9-20 
(11,167) 


1-19-20 
(11,672) 


2-20-20 
(11,676) 


3-22-20 
(12,058) 


4-8-20 
(12,306) 
(12,350) 


4-20-20 
(12,481) 


(12,962) 


6-9-20 
(13,068) 


7-31-20 
(13,625) 


10-7-20 
(14,219) 


History and Injury 


Rock fell in eye; f. b. | 


buried in cornea. 


wound 
trom 


L. eye struck; 
in sclera 7 mm. 
temp. limbus. 


Hammering; struck in 
R. eye; no wound of 
globe. 


Wound in R. eye re- 
gion by bird shot. 


Hammering on metal | 


(1918); struck in eye; 
scotoma and vit. opac- 
ities. 

Blasted 1-11-20; ext. 
inj. to L. eye. 


frock; .L, 
claims no 
no 


Picking in 
eye struck; 
prior injury; 
wound. 


6 yrs. L. eye injury; 2 
yrs. before, when ham- 
mering in steel. 


2 mos. ago had f. b. in 
R. eye while grinding 
on emery wheel. 


F. b. in R. eye 14 yrs. 
before; spots in front 
of eyes now. 


Steel in R. eye 2 wks.; 
scleral wound on nasal 
side. 


Dyn. cap; extensive 
injury to each eye. 


Blasted in face; ext. 


injury to each eye. 


F. b. 
eye; 
(2)s 


more. 


injury 
cap 
R. 


explosion 
eye 


piece of 
seen in lens; 


Explosion ; 
rock 


more f. bs. in each cor- 


nea. 


to each | 


injured | 


Localization 


| 
| 


thee "oe ras 
and Result 


Treatment 





Shown on dental film 
beside eye. 


F. b. 4x3x3 mm. in 
vitreous 


F. b. below and in 


front of globe. 


Shot localized in or- 
bit, near but not in the 
globe. 


Small f. b. 
localized in globe. 


No f. b. 
globe; 
side. 


localized in 
one to temp. 





not def. | 





Small f. b. (rock?) in | 
lower part of vitreous. | 


F. b. in scleral wall of | 


temp. side; 5x3 mm. 


F. b. in ant. chamber; | 


movable; loca- 


tions. 


two 


Very small f. b. shown | 


in globe; not definitely 


localized. 


F. b. post. to globe in | 


midline of orbit. 


i, +b. 
globe. 


found in 


One f. b. located in R. | 


eye; none in left. 


2 £. b. in R. vit.; 1 £. b. 


against L. sclera. 


Particles not shown by 
X-ray. 


each | 





rT 
Non-magnetic; 


‘ M not removed 
Iridectomy for 4 


old iritis, 
M. and§, 


Magnet removal 

wound of entrance; 

no vision, detached 
enucleation rec. 


through 
MO. later 
retina; 


Could be felt in margin of ¢:. 
bit; not molested. 


M. andS, 


Not removed, as vision Was 
not affected. 
™ 
eal, 
No treatment recorded; not 
seen afterwards. 


M. and§, 


Vision 15/200; R. eye 15/13, 
No surgical treatment, unless 
eye becomes irritable. 

M. and§, 


Old intra-ocular changes; in- 
jury positively not of recent 
occurrence. 


M. and§, 


Removed with giant magnet; 
no visual disturbance. 
M. and§. 


Removed by magnet, ant 
route; lens was cloudy and 
was later extracted. 

M. and§, 


Spots not due to f. b. Vision 
normal. F. b. doing no harm 
and not molested. 

M. and§. 


Not molested; vision lost ac- 

count vitreous hemorrhage; 

F. b. went through globe. 
M. and. 


F. bs. not removed ; left eye 
total loss; L. P. in right. _ 
M. andS. 


Corneal f. bs. removed and 
traumatic cataracts operated 
on; L. P. only account cor 
neal opac. i 

M. and$. 


R. eye enucleated 8-5-20. 
F. b. in L. sclera not molested. 
No eye disturbance up to 8/0. 


. | 
L. P. only in R. eye; come 
particles removed; enucleation 
of R. eye advised. 
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TABULATION OF FOREIGN BODY LOCALIZATIONS IN THE EYE—Continued 











a ——] Pateand | az; ' ee ae " 

esult Ser. No. | * eas | History and Injury Localization Treatment and Result 

— oe fey _ SO. 

removed 4 10-9-20 Dyn. explosion 6/10; | Many f. bs. about eye; R. eye had been removed; L. 

itis, M.andS. | (14,249) | linear scar across cor- | none localized in globe. | eye had L. P. only and was ir- 

M. ands mi nea of L. eye; much ritable; probably small f. b. 
intra-ocular damage. particles in globe. 

through 

NO. later 47 10-22-20 | R. eye struck by steel | Localization indicated | Removed by giant magnet. No 


retina: 


n of Of- 
iL. andS, 
ion was 

Tu 

oa, 
d; not 
[.and§, 
P 15/13, 
, Unless 
f.andS, 


es; it 
recent 


[.and§, 
nagnet; 
[and §, 


ant. 
dy and 


and §, 


Vision 
o harm 
-and§, 
ost ac- 
rhage; 
be. 
.and§. 


eft eye 


M.and S. 


48 
M.and S. 


49 
M.and S. 


50 
M.andS. 


M.and S. 


M.and S. 


44 
M.and S. 


0 


M.and S. 


56 


59 
M.and S. 


60 
M.and S. 


(14,429) 


12-11-20 
(14,982) 


(15,320) 


1-22-21 
(15,478) 


5-2-21 
(16,616) 


6-15-21 
(17,012) 


8-10-21 
(17,393) 


8-16-21 
(17,416) 


10-17-21 
(17,855) 


10-25-21 
(18,213) 


11-26-21 
(18,219) 


| only; 2 
same. 


| Sept., - 
| R. eye with rock. 


| Working. on 
| wound over R. pupil; 


| Steel in L. eye 
| one mo. particle in cor- 
nea removed. 


| center of L. 


| injury to 
| with cataract. 


which was buried deep 
in cornea. 


4 wks. before, ham- 
mering on steel; L. eye 
injured; corneal scar. 


2 mos. old injury to L. 
eye; scar ext. limbus; 
lens opaque. 


Inj. 4 yrs. before; 
rock (?) in R. eye; 
lens opaque; L. P 


exams., both 


12/23. 


bs.; 


Blasted 
corneal f. 
lenses clear. 


many 
both 


' Struck in R. eye by 


stick; corneal wound; 


| lens opaque; vision nil. 


Rock in L. eye in 1919; 
eye quiet; lens cloudy. 
1920, struck in 


R. eye struck by par- 


| ticle from cold chisel; 
| large wound cornea. 


| ; 
| Blasted; many f. bs. in 
| each cornea. 


car; 


lens injury. 


1908 ; 


| Blasted; many corneal 


Perforation in 
cornea, 


te (bs; 


| F. b. in R. eye in 1917 | 
| shown post. to globe; 
| eye now quiet. 


Blasted 4-13-21; bad 


each eye | 


ant. chbr. (error of 1 
mm.) 


Small dense f. b. be- 
hind center of cornea 
In vit. 


Small f. b. lying 
against post. border of 
lens. 


Each localization 
shows double shadow 
in vit.; has density of 
rock. 


each 
cor- 


Locates f. b. in 
vitreous, besides 
neal. 


Dense f. b. below and 
to nasal side of eye. 


F. b., of low density, 1 
mm. diam. in vitreous 
R. eye. 


F. b. 5x2x3 mm. in or- 
bit posterior to globe. 


F. bs. in contact with 


globe. 
vit- 


F. b. localized in 


reous. 


F. b. 2x1 mm. in ciliary 
area lower edge. 


One f. b. in ant. cham- 
ber L. eye; none in R. 
globe. 


is just 
temp. 


F. b. 3x1 mm. 
behind — globe, 
side. 


Multiple f. bs.; one in 
left vitreous; R. side 
doubtful. 


visual disturbance. Error due 
to edema of conjunctiva. 


Magnet extraction through inf. 
temp. opening in sclera; steel 
2 mm. diam. Eye quiet; L. P. 
on 12-5-21, with cataract. 


Magnet extraction, ant. route; 
cataract left; eye quiet. 


No treatment first exam. At 
second, magnet applied but no 
impulse; not disturbed fur- 
ther. 


Many superficial corneal bod- 
ies removed; deep corneal 
bodies left 1/28, vision R. 
15/20; L. 5/50; localization 
considered error. 


Has been mechanic; does not 
recall any accident to explain 
steel f. b. Not removed. 


R. eye being best eye, nothing 
was done. 8-30-22, R. eye be- 
coming irritable and L. cata- 
ract was extracted. 


Removed through canthotomy 
opening by magnet, without 
disturbing eye. Eye preserved 
with L. P. 


Corneal f. bs. removed; vision 
good on R.; 2/200 on L. 


Advised extraction with mag- 
net; refused; patient not seen 


since. 
DBL. 


Claims disability from recent 
slight injury; eye changes all 
old; not removed. 


Superficial f. bs. removed. 

*. b. not removed from L. 
eye; vision, O. D., 15/20; 
©: S., 5/50. 

Doing no damage; vision 
7/200; not molested. 


Treated elsewhere until sent 
tor operation, tor new pupil in 
R. eye. Rock in each eye. 
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| Dateand | ; : dick a 
Ser. No. | Xray No.| History and Injury 


Localization 


Treatment and Result 





61 
M.andS. 


ei 

J.J.M. | 
63 

M. and S. 


64 
M. and S. 





65 | 
M. and §. | 


66 | | 
M. and S. | 


68 
M. and S. 


69 | 
G.M.B. 


70 
M. and S. 
| 


7 | 
H.L.G. | 


72 
M.and S. 


73 
M.and S. 


74 
M. and S. | 


75 
M. and S. 


76 
M.andS. 


77 
ite 





3-17-22 
(19,128) 


6-16-22 
(19,817) 


6-30-22 
(19,913) 


7-8-22 
(19,945) 


7-25-22 
(20,032) 


8-22-22 
(20,182) 


9-11-22 
(20,299) 


10-5-22 
(20,472) 


11-4-22 
(20,759) 


11-17-22 
(20,833) 


11-24-22 
(20,906) 


1-25-23 
(21,576) 


2-16-23 
(21,613) 


2-20-23 
(21,653) 


2-23-23 
(21,686) 


4-18-23 
(22,208) 


5-11-23 
(22,455) 


| many f. bs. 
| trom cornea. 


| Dyn. 
| perforated iris 
| traumatic cataract. 


| eye now blind (8 yrs.). 
| in eye; 


| Explosion; 
| injuries to eyes. 


ant. 


| wound 


| Blasted Oct., 1921; 


removed! 


| 

: 
explosion ;| 
and) 


cap 


3 yrs. before gun shell! 
exploded near him; R.| 


no visible in- 
jury to eye. 


| 
| | 
| After dancing had pain| 
| 
| 
| 


multiple) 


F. b. in R. eye in auto! 
| race; 


1 mo. before; 


corneal scar; L. P. 


| only. 


Drilling; f. b. struck’ 
R. eye; lens disl. into) 
chamber. | 


| Drilling; f. b. in L, 
| eye; 


entrance through 
lower edge of pupil. | 


1 
Shotgun _accident;) 
wounds about eye. 


Drilling; thought was| 
struck by rock R. eye;| 
small corneal wound| 
and lens opacity. 


Injury 
past. 


some time in 


1/10; many 
in cornea of 


Blasted 
a bs. 
each. 


| Putting in stull; f. b.! 


in L. eye; large cor- 
neal wound nasal seg. 


Blasted; both corneze 
filled with rock. 


| Hammer on steel; L. 


small 
side of 


injury; 
nasal 


eye 


cornea. 


| Steel L. eye in 1897;; 
| not removed; 
| now irritable. 


R. eve 


| Using hammer on mec-) 
| al, piece struck L. eye;| 
| deeply embedded. 


Inaccurate on account | 


inability to fix vision. 


F. b. 
globe. 


not localized in 


small f. b. lo- 


Very 
of R. 


calizes in vit. 
eye. 


2 f. bs., one localizing 
in R. vit., far back. 


No £. &, in globe; sev- | 


eral in area. 


Very small dense f. b. | 


in vitreous of R. eye. 


1x14 £. b. in vit., low- | 
to nasal | 
| as indicated. 


er segment, 
side. 


Dense f. b. 
in vitreous of L. eye. 


No shot localized in 


globe; 
orbit. 
eae ae | 


mm. 


reous of R. eye; 
tallic density. 


Shadow in R. 


in globe. 


Probably 1 f. b. in R. | 
sclera; others near by. | 


F. b. 


L. eye. 


At least 1 f. b. (rock?) | 


in each globe; 
near. 


many 


Long narrow f.b. post. | 
to globe on temp. side. 


F. b. 3x1 mm.; dense; | 
vitre- | 


well back in L. 
ous. 


F. b. localized in scle- 


ral wall nasal side L. 
eye. 





5xl mm. | 
| opening 


one in floor of 


diam. | 
against sclera in vit- | 
me- 


orbit | 
which does not localize | 


5x3 mm. in cili- | 
ary region temp. side | 


$$. 


Corneal f. bs. removed; one 
f. b. from R. iris; cataract re. 
moved from L. eye. 


Needled cataract 7/15; 3 mos, 
later reported by mail vision 
normal. 


Eye quiet; vision, hand move. 
ments only. No treatment. 


No record of treatment. 


Corneal f. bs. removed; vision 
fair in each eye. 


Eye quiet; cataract; vision, 
fingers at one foot; treatment 
refused. 


Magnet tried; not successful; 
eye enucleated and f. b. found 


F. b. removed through scleral 
i with magnet; 
11-13-23, eye quiet; cataract; 
Oe ie 


Not molested. 


Could be seen with scope; 
drawn through zonula with 
magnet and_ extracted ant. 
route; cataract reduces vision. 


Medico-legal question of lo- 
calization of. this shadow, re- 
ported as being in eye. 


Many f. bs. left in cornea of 
each eye; R. eye irritable; 
may have f. b. in globe. 


Removed through wound of 
entrance by magnet ; infection 
resulted; enucleation 2-20-23. 


R. eye destroyed; after en- 
larging and clearing pupil on 
L., vis. 6/100 on 12-5-24. 


Not molested; by April 6, in- 
flammatory reaction had sub- 
sided and eye was quiet; cat- 
etact;- 1u. 2. 


No vision L. eye, but irritable; 
enucleation advised to prevent 
sympathetic trouble on 


Magnet extraction; 20/20 vi- 
sion. 





78 


| 


M.and S. | 


79 


M.and §. | 


80. | 
M.andS. | 


81 
M.and S. 


82 
M.and S. 


83 


M.and S, | 


84 
M.and S. 


86 
M. and S. 


87 
M.and S. 


| 
M.and S. | 


89 


M.and S. | 


90 
M. and S. | 


91 
M.and S. 


92 


93 
M.and W, | 


M. and S, | 
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X-ray 


Date and 
No. 


History and Injury 


Localization 


Treatment and Result 








5-28-23 
(22,600) 


6-25-23 
(22,837) 


7-10-23 
(22,896) 


7-12-23 
(22,922) 


7-13-23 
(22,925) 


8-1-23 
(23,012) 


9-5-23 
(23,222) 


9-15-23 
(23,292) 


10-1-23 
(23,409) 


10-30-23 
(23,690) 


11-12-23 
(23,810) 


11-12-23 
(23,811) 


11-14-23 
(23,818) 


11-21-23 
(23,903) 


11-26-23 
(23,948) 


11-28-23 
(23,958) 





| Drilling; —L. 


Inj. 16 
dyn. cap; R. eye lost; | 
some vision in L. eye. 





| eye . 
| old R. eye injury. 


| 7-1-23 
| eye; 
| scar in 


| Dyn. 


het i. 


| wound on temp. side. 


On 


| ed; 


| Blasted; 





Blasted; numerous f. 
bs. in cornez and about 
eyes. 


Chiseling; wound cor- 
neal margin L. eye; 
lens opaque. 


eye in- 
jury; wound inf. por- 
tion cornea. 


Blast in face; many 
corneal f. bs.; cataract 


each eye. 


yrs. before; 


Broke 
injury ; 


nose; 


struck in R 
no X-ray; 
cornea 


lens. 


cap; 


| Blast in face; iris and | 
| lens injury, each eye. 


Hammering on 
eye;. 


| 9-6, tapping punch, hit | 


>» 


X. eye; no visible scar 


| on 11-12; no pain now. | 


| Blasted; many wounds | 
| about face and eyes. 


nea; 
lens opaque. 


Blasted;  f. 


forating wound. 


wounds each _ globe; 
many corneal f. bs. 


| Blasted; many f. bs. 
| about eyes and in cor- | 
| nea of each side. 





claims | 
signs of | 


has | 
and | 


both eyes | 
| injured; R. eye worse; | 
| traumatic lens. 


pipe; | 
scleral | 


10-22 cut on cor- | 
no f. b. suspect- | 


bs. in R. | 
eye (superficial) ; per- | 


perforating | 


localized in 
many 


No. 4; .b; 
either globe; 
near by. 


2 dense f. bs. lying 
close together in vitre- 
ous. 


Dense f. b. 2x3 mm. in 
vit. above and to nasal 
side. 


about 


Many f._ bs. 
each 


eyes; one in 
globe. 


F. b. 1x2 mm.;_ not 
very dense, in L. vit. 


F. b. %x% mm. in re- 
gion ciliary body k 
eye. 


Small dense f. b. with- 
in lens, R. eye. 


Small f. b. in each vii- 
reous; some doubt in 
location. 


Many rocks’ about 
eyes; one in R. globe; 
L. eye (?). 


F. b. in sclera on temp. 
side of cornea; rock 


ig ie 


Dense f. b. 1x2 mm. 
well back in vit. of R. 
eye. 


Many f. bs. about eye; 
none inside globe. 


Small dense f. b. in 
vitreous of L. eye. 


Did not localize f. b. 
shadows in either eye; 
some near by. 


Numerous f. bs. and 1 
in left eye; none lo- 
cated in R. globe. 


At least 1 f. b. loca- 
lized in each globe 
(rock). 





Many corneal bodies removed; 
some left in; L. eye still 
inflamed 7/24; vision on L. P. 
on left; on R. 15/15. 


Extracted by magnet post. 
route; came out together; 
subsequent observation not re- 
corded. 


Scleral opening 6 mm. post. to 
limbus; magnet extraction; 
L. P. only account of cataract. 


Many bodies removed from 
each cornea; R. eye later enu- 
cleated; L. eye cataract re- 
moved; L. P. 


Probably copper; not re- 
moved; shows tolerance of 
eye for copper. 


Old eye injury with optic 
atrophy; no connection with 
present injury; eye blind. 


Removed giant magnet, ant. 
route; discission lens 10//126; 
has had left cataract removed. 


R. eye totally blind; new pupil 
made in L. eye; see fingers at 
1 foot. 


R. eye total loss; operations 
on L. with L. P.; not certain 
about f. b. in left eye. 


Was piece of steel; removed 
by magnet; very thin scale; 
error in interpreting density. 


Is not disturbing eye or vision 
at present; would not permit 
removal. 


Corneal scars; no intra-ocular 
injury; vision 20/20 each eye. 


Removed by magnet ant. 
route; May, 1924, cataract re- 
moved; vision 15/30 with cor- 
rection. 


Treated until Jan. 12, and dis- 
charged with good vision each 
eye. 


R. eye destroyed; L. P. only 
in left; many rocks in each 
orbit and perhaps in each 
globe. 


L. P. in each eye; right may 
have to be enucleated; has 
rock in each globe. 
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Date and | 


Ser. No. i alization _ Treatment and | Result 


94 
M.andS 


95 


D. F. H. 


96 


M. and S. 


J.J.M. | 


98 


M. and S. 


99 
M.andS 


100 


Se: B 


101 


.and S. 


102 


-andS. 


103 


.andS 


104 


.and S. 


“| X-ray 


12-14-23 
(24,129) 


1-1-24 
(24,289) 


1-30-24 
(24,016) 


2-1-24 
(24,043) 


2-21-24 
(24,860) 


3-4-24 
(25,000) 


4-28-24 
(25,603) 


4-28-24 
(25,615) 


6-13-24 
(26,111) 


6-28-24 
(26,240) 


7-29-24 
(26,455) 


8-27-24 
(26,637) 


9-8-24 
(26,709) 


10-4-24 
(26,997) 


10-27-24 
(27,261) 


10-31-24 
(27,324) 


11-21-24 
(27,592) 


_No.| eciebeny anne Injury 





Blasted 11-27; 


severe 


injury to each eye, but | 


worse on R. 
Dyn. cap explosion; 
many tf. 
eyes. 


Working cement floor: 
2 mm. 
L. nasal limbus. 


Hammering on steel; 
f. b. struck L. eye. 


to R. eye; all 
structures 


Injury 
intra-ocular 
normal. 


Flying steel L. eye; 
corneal wound 3 mm. 
from inf. nasal limbus. 


Flying steel in L. eye; 
no notes on appear- 
ance. 


both eyes in- 
corneal wound 


Blasted ; 
jured; 
on R. 


Explosion; many f. 
wounds of each eye. 


Chipping on _ brass; 
perforating wound of 
sclera, nasal side. 


Rock (?) in R. eye; 
small linear scar in 
cornea; lens cloudy. 


Flying metal R. eye; | 
nasal | 


corneal wound, 


side. 


R. eye struck 


Chiseling; L. eye inf.; | 
| linear wound, 
| lens cloudy. 


cornea ; 


| Breaking rock; L. eye 
| inj.; 
nea; iris prolapsed. 


wound ‘of cor- 


Rock (?) struck L. 


| eye; no visible wound 
| of globe. 


Both eyes injured some 


| weeks before. 


bs. about both | 


linear wound at | 


while | 
| watching ; 4 mm. | 
wound of cornea, nasal | 
| side. 





No f. b. shown inside 
globes; 


against them. 


Many f. bs. about 
eyes; one in L, vit.; 
none in R. globe. 


F. b. 1x¥%4 mm. in vit. 
of L. eye, far back. 


Small dense f. b. in 
nerve head of L. eye. 


F. b. just outside of 
globe, nasal side. 


Dense f. b. 1x2 mm. on 
floor of vit. L. eye. 


1x2 mm. f. b. 
scleral wall. 


in post. 


F. b. in vit. on R.; one 
against cornea on left. 


Many f. b. shadows 
about eyes; not def. 
localized. 


Very large f. b. in vit. 
of R. eye, 9x4x2 mm. 


Small 
diam. 


fleck % mm. 
in lens. 


Large 
upper part ol 
outside eye. 


orbit, 


Shadow 
globe; 


external to 
not metal. 


Dense f. b., 
in vitreous, L. eye. 


No. f. b. shadow found | 
one near by. | 


in globe; 
g ; 


Dense f. b. 2x1% mm. 


in ciliary region L. eye. | 


Many f. bs. near eyes; | 


one against R. sclera. 


many just | 


dense f. b. in 


1x2 mm. | 


rata ee 


R. eye destroyed; corneal f. 
bs. removed from left; few 
small ones left; vision 15/20, 


Magnet tried; no result. Eye 
said to have been removed by 
another doctor. 


Magnet applied ; relocalization 
showed f. b. in ciliary region; 
removed ant. route; lens opac- 
ity. 


Small magnet unsuccessful; 
giant magnet removal; irido- 
cyclitis; enucleation. 


no damage to 
structures or vi- 


F. b. removed; 
intra-ocular 
sion. 


Drawn out by magnet through 
wound of entrance; cataract 
removed; eye O. K. June 2. 


Not extracted; on June 11 eye 
was quiet and vision 15/40. 


R. eye enucleated in June; 
rock in vitreous; left eye 
quiet with some lens opacity. 


enucleated on account 


vision left 10/200. 


R. eye 
trauma; 


Piece of brass removed by 
forceps through scleral open- 
ing. Sept. 9, eye quiet; some 
vision, 


magnet ant. 
vision 15/40 
opacity ; 


Removed _ by 
route. Sept. 10, 
with small corneal 
lens clear. 


Evidently wounded cornea in 
passing; not removed; some 
corneal scar left. 


Eye cleared with slight cloudi- 
ness of lens; no f. b. though 
intra-ocular changes. 


magnet: 


Removed by giant 
i removed 


traumatic cataract 
10-26, but no vision. 


Iris amputated; recovery of 
eye and vision (15/15); R. 
eye blind, previous injury. 


Magnet extraction ant. route; 
2-10-25, vision 15/50. 


R. eye enucleated account in- 
fection; corneal opacity on 
left; vision, fingers one foot. 
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a cancin 
Ser. No. | 
eal 


111 
M. and S. 


112 
M. and S. 
113 
M.and S. | 


114 
M.and S. 





e 


115 | 
M.and S. | 


116 | 
F.L.R. | 


M7 | 
M.andR, | 


18 | 
P. and G. | 
119 
M. and S. 


120 
M.and §. | 





121 

M.and S. 
122 | 

M.and S. | 
Zw: | 

M.and S&S. | 
124 

M. and S. 
125 

M.and S. 
126 

M. and S. 


127 
M. and S. 








Date and 
X-ray No. 


History and Injury 


Localization 


Treatment and Result 





11-26-24 
(27,6055) 


12-4-24 
(27,736) 


12-6-24 
(27,771) 


12-24-24 
(27,961) 


12-27-24 
(27,993) 


1-29-25 
(28,433) 


2-13-25 
(28,607) 


2-17-25 
(28,811) 


3-5-25 
(28,908) 


3-19-25 
(29,122) 


3-20-25 
(29,154) 


4-3-25 
(29,343) 


4-15-25 
(29,565) 


4-15-25 
(29,566) 


5-8-25 
(29,994) 


5-18-25 
(30,181) 


6-12-25 
(30,514) 


| Exploded 








Cap explosion; R. eye 
wound at nasal limbus. 


Blasted 10-12; several 


corneal scars. 


Blast; wound of cor- 
nea and lens on left. 
Cap explosion; both 
eyes injured. 


corneal 
intra-ocular 


cap; no 
wound; 


damage. 


Auto mechanic; chip- 
i f. b. in R. eye. | 


ping ; 


Blasted 12-13-24; many 


f. b. injuries to each 
cornea. 


| Explosion. 


| 10 yrs. before, f. b. in | 
| L. eye; vision failing; | 


lens opaque. 


| Explosion; many f. bs. | 
| in each cornea. 


| R. eye injury; two re- | 
| cent corneal scars. 


Blasted; many corneal 
injuries of each eye. 


Blasted ; 
b. injuries each eye. 


Cap explosion; wound 
through center of cor- 
nea. 


Explosion; R. corneal 
scar; no intra-ocular 
changes. 


7 mos. before struck 
in eye when picking; 5 
da. drop of oil fell in 
eye. 


Blasted; many f. bs. 
on cornea each side. 





percussion | 








numerous f. | 
| OWS; 





Did not show f. b. lo- 
calizing in eye. 


F. bs. near but not 
within globe. 


Small f. b. rock (?) in 
vitreous. 


Small f. b. in L. behind 
lens; no f. b. located 


|} in 


Dense f. b. below and 
to nasal side of R. eye. 


Against sclera above 
hor. plane. 


Many f. bs. near each 
eye, but not within. 


Several f. bs.; one 


| against ext. scleral wall 
| I: eye. 


Thin f. b. 2%x1_ mm, 
in vitreous; density of 
metal. 


Many f. bs. near globe, 


| but none within either. 


F. bs. about each eye; 


| one in R. post. chbr. 


F. b. not definitely 1lo- 
calized in either globe. 


shad- 


Many faint f. b. 
with- 


none def. 
in globe. 


Rock (?) 1 mm. diam. 
in vitreous of R. eye. 


Very small particles 
adjacent to globe; none 
in. 


Small dense f. b. 1x¥% 
mm. in vitreous L. eye. 


Small f. b. in L. globe; 
none found in R. 





Blood clot in vit. Eye was 
later enucleated; no record as 
to whether f. b. was found. 


Vision somewhat interfered 
with by corneal scars. 


Infection and enucleation; 
rock found in vitreous. 


Fb: 
lens ; 
eye molested; 
each. 


F. b. not molested, as prob- 
ably globe was not penetrated. 


seen by scope in R. 
L. lens opaque; neither 
copper f. b. in 


Magnet; three subsequent lo- 
calizations showed no change 
in position; embedded or non- 
magnetic. 


Superficial corneal bodies re- 
moved; deep ones left. Vi- 
sion L. 15/50 and R. 15/30. 


Record of treatment and re- 


sult not available. 


No vision; irritable; 
cleated and f. b. found. 


enu- 


Superficial bodies removed; 
deep ones left; vision 15/40 
each side, with correction. 


F. b. changes position; lo- 
calized in post. chamber; later 
in ant. chamber on opp. side 
of pupil. 


L. eye enucleated; copper 
f. b. in vitreous. Lens ex- 
tracted on rt.; may have f. b. 
in vit. 


Both eyes destroyed; bodies in 
each globe; too small and 
faint to show by X-ray. 


Eye enucleated and f. b. found 
in position shown; does not 
state whether copper or rock. 


Eyes quiet on May 14; vision 
not disturbed in either eye. 


No recent injury; L. P. only 
in eye; f. b. removed by mag- 
net; suppurated; enucleation 
advised. 


Both eyes irritable; cataract 
removed from eye (V. 
15.40); believe fine f. b. in 
R. eye. 





TABULATION OF FOREIGN BODY LOCALIZATIONS IN THE 


RADIOLOGY 


EYE—C ontinued 





Ser. No. 


| Dateand | 
|X-ray No. | 


History and Injury 


Localization 





128 
M. and S. 


137 
ENS 


138 


and §&. | 


139 
.and S. 


140 
M. and S. 


141 


D.F.H. | 


142 


M.andS. | 


M.and$ 


6-27-25 
(30,732) 


7-4-25 
(30,795) 


8-8-25 
(31,124) 


8-15-25 
(31,196) 


10-23-25 
(32,044) 


11-19-25 
(32,489) 


12-18-25 
(35,951) 


12-28-25 
(33,072) 


2-5-26 
(33,700) 


2-5-26 
(33,715) 


2-10-26 
(33,779) 


2-10-26 
(33,783) 


3-10-26 
(34,192) 


3-8-26 
(34,209) 


4-8-26 
(34,731) 


(35,644) 


6-2-26 
(36,233) 


| Picking rock; 


| Percussion cap; 
per particles about L. | 


Age 12; 
R. eye 


hammering 4 


side. 


L. eye inj. in 1904; no 
vision; R. eye now ir- 
ritable. 


Age 12; dyn. cap exp.; 
wound 
lens opaque. 


Blasted; 
in each cornea. 


Struck steel 9-27; re- 
moved; not certain 
that all removed. 


| Injured 11-15; blast in 


face; both eyes; many 
f. bs. 


corneal wound; lens 


opaque. 


Blasting cap; 
center of cornea. 


Powder explosion; 
many f. bs. each cor- 
nea, 175 in R. and 375 
in L. 


Does not know how | 
| injury was sustained; | 


poor vision. 


R. eye injury; perfo- 
rating corneal wound. 


Explosion; corneal in- 
juries each eye. 


Blast in face; 
f. b. injuries each eye. 
explosion ; 


Dyn. cap 


many f. bs. about eyes. | 


cop- 


eye. 


Wound through upper 
lid; no intra-ocular 
signs; no vision or 
BAS ig 

Cleaning pipe 6 wks. 
before; struck in R. 
eye; corneal scar. 


perforating | 
wound of cornea nasal | 


lower limbus; 


many f. bs. 


R. eye | 


wound | 


many | 


2Y%4x1 


eye. 


2x1 mm. f. b. in L. vit. | 


against scleral wall. 


1xl mm. f. b. in vit. R. 
eye; 


Many f. b. 
near globe; 
side. 


shadows 
none in- 


Very small f. b. in lens | 


area. 


Did not localize f. b. in 
either globe. 


2x3 mm. f. b. in R, 
vitreous; density of 
metal. 


Small f. b. in vit. L. 
eye, of metal density. 


All visible f. bs. 
ternal to the globes. 


1x%4xY%y mm. f. b. in 
ant. chamber R. eye. 


Dense f. b. in 
scleral wall. 


post. 
F. bs. all 
globe, near by. 


F. b. in L. globe; very 
faint shadows. 


Not. 


eye. 


def. 


Pinpoint densities over | 
globe area. | 


Large f. b. post. to 
globe in nerve area. 


Small dense f. b. far 


back in vitreous of R. | 


eye. 


mm. f. b. in | 
lower ciliary area R. | 


dense like metal. | 


x= 4 


outside of | 


localized ia | 


Treatment and Result 





Magnet extraction ant. route; 
tension minus; prognosis not 
good. 


No treatment at present; 
glasses. 


No magnet response; advised 
enucleation as no vision, and 
may become irritable. 


Corneal f. bs. removed; intra- 
ocular injury to left eye; cat- 
aract; eye quiet Nov. 30, 
Removed by giant magnet; 
vision 20/20. 


L. eye enucleated; R. eye 
saved with 15/20 vision after 
correction. 


Magnet extraction — through 
wound of entrance; infection; 
enucleation. 


Eye continued inflamed and 
was enucleated Jan. 26; cop- 
per f. b. found as located. 


Eyes quiet on May 10; fair 
vision each eye; slight opac- 
ity left lens. 


Patient did not return for 


treatment. 


Infection; enucleation; f. b. 
found as located. 


Not molested; eyes recovered, 
with normal vision. 


Both eyes destroyed by force 
of blast and corneal f. bs. 


Eye later removed on account 
of panophthalmia; no 
found in globe. 


Very small f. b. seen in lens. 
Proved to be magnetic and 
was removed with magnet; 
some lens opacity. Older in- 
jury? 


Swelling and edema subsided; 
f. b. not removed; probably 
injured nerve. 


Could see a pinpoint size f. b. 
in lens also, not shown by 
X-ray; both f. bs. removed by 
magnet; prognosis good. 





—_——— 


Ser. No. 


- 


145 
M. and S. 


146 | 
M. and S. 
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LOCALIZATION OF FOREIGN BODIES 


Addenda 





~| Date and 


History and Injury 


| 
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Treatment and Result 





| X-ray__No. 


6-16-21 
(17,012) 


6-16-21 
(17,015) 





Blasted; many f. bs. 
in conj. and cornea. 


Blasted, with many 
corneal f. bs. on each 
side. 





No f. bs. localize with- | 
in the globe on either | 


side. 


On R. 


in L. globe. 


one f. b. on 
sclera, temp. side; none | 


Corneal f. bs. removed; lens 
opacity on L., vision 2/200; 
lens clear on R., vision 15/15. 


Corneal particles removed. R. 
vision, hand movements; L. 
15/100. Corneal opacities. 


DISCUSSION 


Dr. M. J. Huseny (Chicago): I am 
very glad to have heard this paper by Dr. 
Mills and Dr. Watkins, and those of you 
who have not seen the exhibit ought to go 
down and study the charts, because I think 
the examination has a certain usefulness in 
every community and some one should be 
prepared to do that kind of work, because 
of several reasons. First, it is not neces- 
sary to argue the value of the cosmetic 
sense or the value of retaining the function- 
ing of an eye, and second, we in the X-ray 
profession have a certain legal responsibil- 
ity. The industrial boards make certain 
awards because of the incompetency of the 
individual to keep on with a certain voca- 
tion, and therefore we are held, in a certain 
measure of legal responsibility, as to 
whether or not we mis-localize the foreign 
body. I really cannot add anything to this 
paper, only that in making out reports there 
are several little loopholes one wants to al- 
low himself, and the report I have been in 
the habit of making gives me two loopholes, 
which are desirable if one is caught in a 
jam. It is not grammatically correct, never- 
theless it is a redundancy which is per- 
missible: “The X-ray examination of Mr. 
So-and-So’s left eye appears negative for 
foreign bodies opaque to the X-ray.” You 
see the word “appears” gives you a loop- 
hole; you can argue, in a court of law, that 
you did not say that there was no foreign 
body present. The other thing is that the 
examination contemplates a foreign body 
Opaque to the X-ray. It is not good gram- 


mar, but it is permissible because it fortifies 
the preliminary remarks that you have con- 
fined yourself to the X-ray examination. 
There are several things a man really ought 
to do to eliminate the unnecessary expendi- 
ture of money. When a patient comes in 
for an examination, we take two films, one 
directly on top of the other, and have the 
patient lie on the side; for instance, have the 
right side of the patient down and half of 
the film covered with a sheet of lead. As it 
is necessary to have the eye absolutely sta- 
tionary, we have the patient look at an ob- 
ject a few feet away, and tell him what 
we are going to do, and ask him to exercise 
due caution to keep his eye perfectly quiet. 
Then we take an exposure, raise the head, 
shield the part that has been exposed with 
this piece of lead, put the face down on the 
unexposed half and take another exposure. 
The purpose of taking two films is the de- 
sirability of eliminating errors due to de- 
fects in the plate. Occasionally one has a 
small flaw in the plate for some unknown 
reason, possibly the intervention of an 
opaque medium of some kind, a little piece 
of lead or metal, that, instead of being in 
the eye may be in or near the film. So one 
purpose of taking two films is merely the 
exclusion of the possibility of an artefact, 
and the other is that if there is no foreign 
body apparent we eliminate the tedious op- 
eration of a localization. Industrial com- 
panies appreciate that, because they do not 
want to have exorbitant fees, and for this 
minor examination one can easily get ten 
dollars and that is all it is worth; for the 
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localization one may charge from twenty- 
five dollars up, so I think we ought to take 
that into consideration. 
Then there is another little incident with 
reference to bodies that are located in or 
near the periphery of the ocular outline. 
If you have noticed these charts, you have 
seen that you have a horizontal view, a 
lateral view, and an anterior view repre- 
sented by a certain circle with a segment 
representing the cornea. If the foreign 
body lies in or near this circular outline— 
let us say it lies just within the circular out- 
line—you would be inclined to say that it 


is in the eyeball. We almost had an un- 


fortunate experience though it was not my 
fault: in a given instance, the foreign body 
was just within the periphery, and I made 


the diagnosis (because everything else 
checked up with it) that the foreign body 
was just within the eyeball. As a matter of 
fact, this body was just outside of the eye- 
ball. If you have a foreign body located 
just within the periphery in all three eleva- 
tions, you want to “watch your step,” be- 
cause, as this foreign body recedes from the 
equatorial plane in all three projections, the 
segment becomes smaller. That is where 
we made our mistake. I want to thank Dr. 
Mills for giving me this opportunity. 


Dr. T. G. CLement (Duluth, Minn.): 
The ophthalmologists of Duluth like very 
much to remove foreign bodies as soon as 
possible after the injury. I therefore want 
to suggest a method of rapid localization of 
all foreign bodies in the eye—that is the 
fluoroscopic method. We do it this way: 
The patient is brought into the fluoroscopic 
room and we fluoroscope the orb itself. One 
cannot do it with a large diaphragm—it 
must be cut to the size of a postage stamp 
or very little larger. I have the patient 
move his head so that the fluoroscope rests 
over the eye as closely as possible, and put 
my hand on the other eyeball, and ask him 
to turn his eye to the right or left, so I 
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can see where the foreign body is and in 
which direction it moves. If it moves 
downward when he looks up, or moves to 
the right when he looks to the left, it is in 
the back part of the eyeball. Then if it 
moves in the same direction he looks, it js 
in the anterior portion. To protect our- 
selves, if we can localize the foreign body 
in that way, we take the patient into the 
radiographic room and localize it by the 
Sweet method. Then he is taken upstairs 
and the attempt is made to remove the 
foreign body by a magnet. After that he is 
brought down and we again try to localize 
it by the Sweet method; that gives us a film 
with the foreign body in the eye and a film 
not showing any foreign body, but proving 
that it has been removed. 

We often use dental films. I think the 
dental film is of finer grain than the or- 
dinary film, and we have been able to dem- 
onstrate much smaller foreign bodies on it 
than on the ordinary film. We put it right 
in front of the eye. It has the advantage 
that there are two films in the pack, which 
eliminates the possibility of there being a 
defect in the film itself, which might be 
mistaken for a foreign body, as Dr. Hubeny 
has mentioned. 


Dr. Mitts (closing): Just a word or 
two in reference to the importance of 
records. The absence of a permanent record 
would be a very serious objection to the use 
of the fluoroscope in determining whether 
or not there was a foreign body in the eye. 
For our records, we make three copies of 
the localization chart, one for our files, to 
be filed along with the films, a second for 
the ophthalmologist, and a third for the 
physician referring the case to the oph- 
thalmologist. In our organization, many of 
these patients come from distant parts of 
the State—from mine corporations, etc. 

It is our custom to take at least two pre- 
liminary films, one right after the other, in 
the same position and same relation to the 
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We do not use screens for this work. 


eye. 
I think that is important, for, by using plain 


films, we avoid the danger of artefacts. As 
mentioned by one of the members who dis- 
cussed the paper, occasionally it is of ad- 


vantage to use a dental film, to determine 
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the presence of very small objects of slight 
density in the cornea. By placing the dental 
film at the inner or outer canthus and an- 
gling properly with the dental cone, a for- 
eign body in the cornea will be picked up 
once in a while that otherwise would not be 
found. 





Tumors of the hypophysis.—This paper 
deals with 15 cases of tumors of the hypoph- 
ysis, some presenting the symptoms of acro- 

megaly (6), others only disturbance of vision 
(7), and the last group, of the adiposogenital 
complex (2). The radiation used was 180 
K.V., 0.5 Cu. plus 1.0 Al., 2.5 ma., two tem- 
poral and one frontal field, 1 E.D. per field, 
depth dose percentage 28 to 30 per cent. In- 
tervals between the two series were six weeks. 
The results are considered satisfactory, chiefly 
in the acromegalic type. 


E. A. PoHte, M.D. 


The Roentgenotherapy of Tumors of the 
Hypophysis. J. I. Hetinismann and L. J. 
Czerny. Strahlentherapie, 1926, XXIV, 331. 


Skin growths simulating calculi in X-ray 
plate—This brief paper is one of value to 
the roentgenologist, and the few moments de- 
voted to its reading may well save him from 
waste of time and material and the embarrass- 
ment of making a wrong diagnosis. Two cases 
are reported in which papillomata of the skin 
of the back cast shadows which resembled 
those cast by renal calculi, a condition to 
which attention has already been called by 


Holmes, Ruggles, Pirie, and Cabot. Chemical 
analysis of the excised growths showed in one 
case slight traces of calcium, phosphorus, and 
magnesium, while in the second case not even 
traces were discoverable. The authors con- 
clude that the position of the growths (near- 
est the film), the fact that they were pedicled 
(almost completely surrounded by air) were 
contributory factors in intensifying the shad- 
ows cast. They proved these two points ex- 
perimentally. 
M. INGLEHART. 


Radiographic Simulation of Renal Calcul 
by Papillomata of the Skin. M. M. Melicow 
and H. H. Gile. Surg., Gynec. and Obst., 
February, 1927, p. 230. 


Operation or irradiation of uterine car- 
cinoma.—Based on his clinical studies and 
experience, Eymer radiation 
therapy for all carcinoma of the cervix and 
surgery for the fundus carcinoma. 

E. A. Poute, M.D. 


recommends 


Should Uterine Carcinoma be Operated on 
or Irradiated? H. Eymer. Strahlentherapie, 
1926, XXIV, 149. 
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UNILATERAL EXOPHTHALMOS 


The condition of unilateral exophthalmos 
is fortunately of rather rare occurrence, 
especially in view of the fact that so many 
difficulties in diagnosis are thereby pre- 
sented. Roentgenography in many cases is 
of inestimable aid in clarifying the situa- 
tion; however, on the other hand, cases 
present themselves in which the ultimate 
diagnosis should have been made by roent- 
genography, but in which the most care- 
fully taken films failed to reveal the source 
of the protrusion. Before discussing this 
somewhat mystifying type of case, it might 
be well to review most briefly the more 
common causes of unilateral exophthalmos. 

As a general classification, the following 
may be offered: 

(a) Exophthalmos due to systemic disease ; 

(6) Exophthalmos due to a decrease in the 
size of the orbital tissue by encroach- 
ment by adventitious tissue ; 

(c) Exophthalmos due to a deformity of 
the orbit; 

(d) Exophthalmos 
toxic agents; 

(¢) Exophthalmos due to infection; 

(f) Exophthalmos due to trauma. 

It is realized that in some of these classes 
there is not a sharp line of distinction and 
that a very definite overlapping may be 
claimed. Again, cases have been reported 
that do not seem to fall into any of these 
classes; but such cases are isolated individ- 


due to extra-orbital 


uals and are so rare as not to justify an 
additional class. 

The most common type of Class A is the 
exophthalmos due to exophthalmic goiter, 
and, although this usually produces a bj- 
lateral protrusion, still cases of unilateral 
exophthalmos have been reported. Here as 
in the other cases that fall under this class, 
roentgenography is of no diagnostic aid, 
Whatever may be the mechanism of the pro- 
trusion, the retro-bulbar tissue is not suff- 
ciently dense to obstruct the passage of the 
rays. These same statements hold true for 
Classes D and E, which will be dismissed 
herewith. 

Class B must be subdivided before the 
diagnostic value of the roentgen ray can be 
discussed. For practical purposes, such a 
subdivision might be as follows: 

(a) Brain tumor with intra-orbital exten- 
sion; 

(b) Intra-orbital ectasias of the accessory 
nasal sinuses; 

(c) Intra-orbital osteomata; 

(d) Intra-orbital exostoses; 

(ec) Intra-orbital vascular aneurysms; 

(f) Intra-orbital tumors. 

Intra-orbital extensions of brain tumors 
are rather uncommon and invariably are ot 
the soft-tissue type of tumor, such as glio- 
ma, neuro-endothelioma, sarcoma, and so 
forth. The neurological symptomatology 
produced is usually such that the diagnosis 
is established easily, even without the aid of 
In the majority of cases, 
the new tumor masses are so easily penetra- 
ble by the roentgen ray that but little shad- 
ow is produced. 

It is a rather startling fact that intra- 
orbital ectasias of accessory nasal sinuses 
occur principally in younger individuals, 
usually before the age of thirty and mostly 


roentgenography. 


358 





EDITORIAL 


under twenty years. But a brief reflection 
as to the character of the adult bone that 
forms the orbit will reveal the answer. The 
majority of such ectasias originate in the 
ethmoid or sphenoid sinuses, although the 
frontal and antrum may be the source. It 
would seem as though a low-grade muco- 
purulent infection developed in one of the 
closed spaces and exerted pressure over a 
long period of time. At the point of the 
ectasia the bony wall of the orbit must be 
thin and there results a bulging of the sac 
into the orbit. This sac is composed of a 
thickened mucosa in a pouch-like form, filled 
with muco-purulent secretion. In some 
cases, the bony wall of the orbit seems to 
have become thinned and bulges inwardly, 
at the same time proliferating somewhat. 
In either case, the total contents of the orbit 
is increased sufficiently to cause the eyeball 
to protrude, and the direction of protrusion 
is governed somewhat by the location of the 
ectasia. Usually, the protrusion is down- 
ward and outward, since the ectasia is 
usually of ethmoidal or sphenoidal origin. 
In such a case, it might be expected that 
roentgenography would be of inestimable 
diagnostic aid, but in less than half the cases 
are there any definite shadows on the film. 
If the ectasia has no bony covering, a shad- 
ow can not be produced, while if the or- 
bital wall has bulged inward with the ecta- 
sia, the bone is so thin that it is perfectly 
transparent to the roentgen ray. Further- 
more, the shadows are apt to be masked by 
the dense surrounding bones that the ray has 
to penetrate before reaching the plate. 

But at times the ectasias lead to bone 
proliferation and the formation of a true 
osteoma of the orbital wall. In such cases, 
the roentgenographic diagnosis is, of course, 
simple, and the veriest tyro can localize the 
bone tumor. This is usually located on the 
inner or inner upper wall of the orbit and is 
apt to have a broad base markedly larger 
than the apex. It is rather important to 
delimit the size of the base and its anatom- 
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ical relationships very accurately in order 
that the surgeon may be guided thereby in 
his operative procedure. For example, were 
the osteoma located well back in the orbit 
and pendant from the roof, the surgeon 
would hesitate about removing the base of 
the tumor for fear of opening the cranial 
cavity. 

Blunt traumata to the orbit not infre- 
quently result in the formation of exostoses 
that encroach sufficiently upon the orbital 
cavity to cause an unilateral exophthalmos. 
The history of the trauma and the slow de- 
velopment of the protrusion of the eyeball 
are of diagnostic import. Here roentgen- 
ography may play a very important role in 
outlining the new-formed bone and deter- 
mining the rate of progress. The absence 
of malignancy from such exostoses is well 
known and operation is deferred as long as 
is compatible with the ophthalmic picture 
presented. These exostoses are favorable 
for roentgen examination, as the new- 
formed bone is extremely hard and ivory- 
like. 

Unilateral exophthalmos is not infre- 
quently caused by vascular aneurysm of the 
orbit. Such a condition is not so difficult 
to diagnose clinically, as the compressibility 
of the eye into the orbit and the bruit heard 
upon auscultation give an immediate clue to 
the condition. The dilated aneurysmal ves- 
sels offer but little obstruction to the roent- 
gen ray and films are of but negative aid. 

Tumors behind the eyeball may present a 
shadow, upon roentgen examination, but, as 
a rule, they do not; consequently, the only 
real knowledge that may be gained is as to 
whether or not the orbital bones have been 
eroded at all. 

Class C forms an extremely limited group 
of cases and embraces the unusual forms 
such as oxycephaly with unilateral exoph- 
thalmos, leontiasis ossei of one side, and 
so forth. Each case is practically a rule 
unto itself and general discussion of such a 
group is beyond the range of possibility. 
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Unilateral exophthalmos not infrequently 
follows a trauma to the orbit that would 
seem to be of but little importance. At 
times, this may be due to the exostoses pre- 
viously discussed, but in other cases, no 
bony deformity of the walls of the orbit can 
be detected. In many of those cases there 
has been a penetration of the orbit by a for- 
eign body that has remained lodged there, 
such as a splinter of wood, a bit of twig, or 
a small piece of metal. Ofttimes, the pres- 
ence of the foreign body is not even sus- 
pected by the patient or the ophthalmologist, 
for the wound of entry may be so minute 
as to escape all but the most searching ex- 
amination. The exophthalmos seems to be 
due to the decrease in the area of the or- 
bital cavity occasioned by the formation of 
new tissue around the foreign body. Exact 
localization of the stranger by roentgenog- 
raphy is, of course, of vital importance. 

Thus it may be seen that only in a limited 
number of cases is unilateral exophthalmos 
produced by a condition which allows of 
diagnosis by roentgenography; but the clin- 
ical diagnosis of the causes of unilateral ex- 
ophthalmos is not such a simple matter, 
and seldom can it be foretold in which cases 
roentgenography will or will not be of 
the utmost importance. Therefore, prac- 
tically all cases of unilateral protrusion of 
the eyeball should be subjected to a most 
searching examination by the roentgen ray, 
even though nothing of diagnostic import 
results. A simple antero-posterior exposure 
of the head is not sufficient, on account of 
the interfering shadows of neighboring 
structures. The technic 
whereby the optic foramen is depicted in the 


van der Hoeve 
center of the orbital shadow is essential, and 
a control plate of the unaffected orbit must 
be taken also. A plate taken to show the eth- 
moidal and sphenoidal sinuses is necessary 
for the information that it may convey, 
while a lateral stereogram of the affected 
orbit may reveal details hidden in other pos- 
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tures. If a foreign body is shown, a locali- 
zation must be made. Then and only then 
can the roentgenologist say that the uni- 
lateral exophthalmos is due to some cause 
which cannot be depicted by roentgen- 
3ut if positive evidence develops 
from any of the various exposures, it may 


ography. 


result in saving not only the eye but even 
the life of the patient. 


Harry S. GRADLE, M.D. 





ALL ABOARD FOR WASHINGTON 

Radiologists planning to attend the Wash- 
ington meeting of the American Medical 
Association, going via or from Chicago, and 
who desire to travel together, may have one 
or more Pullman sleeping cars if they notify 
me immediately regarding the accommoda- 
tions desired. Michigan and Ohio men can 
join the party en route. 

The Chicago Medical Society has selected 
the Baltimore and Ohio R. R. as its official 
route and will have special trains leaving 
Chicago at 1 p. M., May 15th and 16th. The 
train leaving Chicago at 1 Pp. M., Sunday, 
May 15, will land us in Washington in time 
for Dr. Arthur C. Christie’s clinics, and is 
the train planned to carry the Radiologists’ 
Special Sleeper (Car No. 611), which will 
be one of the new fourteen-section all-steel 
cars. 

The usual one and one-half fare for the 
round trip, on the certificate plan, prevails. 
3e sure to get a CERTIFICATE when buy- 
ing the railroad ticket, and have it read via 
B. & O. from Chicago to Washington. 

Write me immediately so that I can enter 
your reservation on diagram and insure ac- 
commodations. The railroad company will 
acknowledge your reservation. 

I. S. Troster, M.D., 
812 Marshall Field Annex, 
Chicago. 
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CLINICAL APPLICATION OF SUNLIGHT 
AND ARTIFICIAL RADIATION, INCLUD- 
ING THEIR PHYSIOLOGICAL AND Ex- 
PERIMENTAL ASPECTS, WITH SPECIAL 
REFERENCE TO TUBERCULOSIS. EDGAR 
Maver, M.D. Williams & Wilkins, 
Baltimore, Md., 1926. Pages 468. 
Price $10. 


bered, however, that the X-rays constitute a 
dangerous instrument in the hands of the 
untrained, and had perhaps better be con- 
fined to use in sanatoria.” 


J. D. Camp, M.D. 














This extensive work represents a most ex- 
cellent and comprehensive presentation of a 
subject that has aroused no little interest in 
the medical profession. The text is ar- 
ranged in sixteen chapters and supplemented 
by a bibliography of fifty-seven pages. An 
appendix of thirty pages is devoted to the 
influence of light on biochemical reactions. 

The subject matter contains a wealth of 
scientific and clinical information, and, in- 
terspersed as it is with frequent references 
to the literature, becomes a most valuable 
source of reference. 

A chapter devoted to the X-ray treatment 
of tuberculosis covers most of the work that 
has been done on that subject. The con- 
servative attitude of the author towards 
such methods is reflected in his conclusions. 
“The value of X-ray therapy for pulmonary 
tuberculosis is as yet problematical and its 
application should be controlled with great 
care.” As regards the treatment of other 
forms of tuberculosis: “The X-ray can only 
be offered as an adjuvant and not as a form 
of therapy used to supplant general con- 
stitutional treatment. It is to be remem- 


HaNnpbsook oF MEDICAL ELECTRICITY AND 
Rapiotocy. By James R. RIppELL, 
F.R.F.P.S. William Wood & Com- 
pany, New York, 1926. Price $2.75. 











In this small book of two hundred and 
thirty-nine pages (239) the author attempts 
to discuss not only the entire field of roent- 
gen diagnosis and therapeutics, but he also 
includes such subjects as_ electro-thera- 
peutics, electrical reactions of nerves and 
muscles, and treatment with various forms 
of light. The discussion of the individual 
subject is of necessity very little more than 
a precise description of the various terms 
and procedures, with some indication re- 
garding their use. Nevertheless, the book 
contains a surprising number of facts, clear- 
ly and concisely stated. The text is weil 
arranged, and free from error. 

In the chapter on Regional Examinations, 
some of the technical procedures described 
are not generally used in American clinics, 
perhaps not wholly to our advantage. 

The book is written for medical students, 
to acquaint them with the physical agents 
employed in the practice of medicine—to 
this extent it is of value. It is not compre- 
hensive enough to be used as a text-book. 

GrorGE W. Hotes, M.D. 





The American Radiological Association 
of Registered Technicians is holding its an- 
nual meeting in Chicago on April 25, 26, 
and 27, 1927. Headquarters will be at the 
Sherman Hotel, where a banquet will be 
held on Tuesday evening, April 26. 


Various demonstrations will be held in 
Chicago and technical and medical papers 


will be read before the Association. 


This meeting will be of interest to all 
registered technicians, 
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Problem of dosage.—In this article the 
author discusses in detail a paper by Hol- 
thusen dealing with the present status of the 
problem of dosage in roentgenotherapy. He 
emphasizes the fact that almost complete 
agreement has been reached with his own 
teachings, which have been criticized ever 
since first published in 1905. Dessauer con- 
cludes that no matter how perfect a physical 
dose unit may be established, it will always be 
necessary to connect this unit with the biolog- 
ical effect, as, for instance, the erythema dose. 
In other words, we need a unit for “action and 
reaction.” 


E. A. Poute, M.D. 


Problem of 
Strahlenthera- 


Remarks Concerning _ the 
Dosage. Friedrich Dessauer. 
pie, 1926, XXIII, 579. 


Jejunal ulcers.—The author refers to theo- 
ries to explain the occurrence of jejunal ulcers 
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following gastro-enterostomy. He does not 
believe that the occurrence is necessarily a 
combined result of trauma and infection. He 
is more inclined to ascribe their occurrence to 
the damage on the mucous membrane of the 
jejunum by the acid contents of the stomach, 
and he refers to the work of Joekes, who es- 
tablished the fact that the normal contents of 
the jejunum in a human is, if anything, 
slightly alkaline. The author believes that 
there is another possible contributory cause in 
the inability or refusal of the patient to con- 
tinue proper dieting, with the eating of un- 
suitable food, perhaps imperfectly masticated, 
and he discusses the rdle of faulty mastica- 
tion to the extent of two paragraphs. 

He believes that the reason he missed a 
large percentage of jejunal ulcers, in the early 
period of his work, was faulty technic. With 
his present technic, a large majority of these 
ulcers can be accurately located. His method 
is the same as that used for gastric work, 1.¢., 





ABSTRACTS OF CURRENT LITERATURE 


gystematic radioscopic palpation, but with a 
small quantity of the meal instead of a full 


stomach. The main features are: (a) a 
meal of creamy consistency (he uses a mix- 
ture of his own, now sold under the name 
“Ramul”); (b) only three ounces of this is 
given at first, as six to seven ounces would de- 
feat the object. By bimanual palpation, he 
smears the cream over each section of the 
mucous membrane systematically—he calls it 
“whitewashing” the interior of the stomach. 
The systematic examination of the whole 
stomach and duodenum must be emphasized, 
ie. the “whitewashing” process must start at 
the cardiac end, working down each side and 
ending at the jejunum. He states that full 
control over the meal by this method takes 
some time to acquire, and that much practice 
is necessary to acquire the knack. 

When a case of suspected jejunal ulcer, 
after gastro-enterostomy, is being examined, 
there are certain modifications of this technic 
to be employed. One mouthful of the meal 
only is swallowed and as soon as it has 
reached the cardiac end of the stomach it is 
held by the palpating hand and controlled by 
this means; the emulsion is then slowly ma- 
neuvered through the stoma. The left hand is 
to prevent, by gentle pressure, any of the meal 
passing farther into the body of the stomach, 
for, if the pylorus is passed, shadows in the 
afferent limb of the jejunum will cause con- 
fusion. The right hand dams up. with the 
emulsion in the first few inches of the effer- 
ent limb. This is not always easy. The 
cream is now manipulated backwards and for- 
wards through the stoma into the jejunum and 
back into the stomach. This process will 
cause the opaque substance to adhere in any 
ulcer crater present, which shows as a black 
fleck or spot, which remains isolated after the 
displacement of the contents by pressure. 
This fleck, as in gastric ulcers, shows denser 
than the surrounding meal. The penetrating 
type of ulcer is more usual and easier to de- 
tect, as a nipple or bud-like projection on the 
jejunal wall, and this will also remain filled 
after the displacement of the contents. Pres- 
sure of the right hand is then released, allow- 
ing the contents to flow on into the remainder 
of the jejunum. Six inches from the stoma 
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may be considered the limit of jejunal ul- 
ceration. Scott then gives the remainder of 
the meal and the rest of the stomach is ex- 
amined as a matter of routine. Ulcers may 
occur around the anastomosis or several inches 
from it, usually just opposite the stoma it- 
self. It is notable that they are seldom found 
in the afferent side. He has found the major- 
ity of them in the angle formed by the greater 
curvature of the stomach and the efferent limb 
of the jejunum. The closer the ulcer is to the 
anastomosis, the deeper it will lie in this 
angle. The true ulcer is usually of the pene- 
trating type and is found, as a rule, project- 
ing from the inner surface of the jejunum, 
well out of the gastro-jejunal angle. Deep 
pressure in this angle will help in many cases 
to demonstrate the ulcer. 

He again emphasizes the difficulties of this 
method for the beginner and the fact that a 
full meal will overlap the diagnostic features 
of ulceration. He places little reliance on 
roentgenograms alone as they are of slight 
diagnostic value. Most jejunal ulcers are ex- 
tremely difficult to record on a roentgenogram, 
even after they have been located on the 
screen. Under present conditions, radiol- 
ogists should not make a diagnosis of organic 
lesion in the intestinal tract unless it has been 
visualized on the screen, 7.e., direct evidence 
must be forthcoming. 

The value of the examination is in no way 
lessened because a distinction between, for ex- 
ample, a simple and malignant ulcer can not 
always be made. The hand and eye, properly 
trained, are of greater diagnostic value than 
the roentgenogram, and direct evidence of gas- 
tric lesions in nearly 100 per cent of cases is, 
he believes, possible in the near future if this 
fundamental fact is thoroughly grasped and 
recognized. 


H. J. Uttmann, M.D. 


Secondary Jejunal Ulcers and Their Radio- 
logical Diagnosis. S. Gilbert Scott. Lancet, 
July 31, 1926, CCXI, 222. 


Effect of radiation on teeth and mandible. 
—The observation of several cases of injury 
following irradiation of the region of the 
mouth, teeth and mandible induced the author 
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to study experimentally the effect of X-rays 
and radium on teeth and mandible in rats and 
dogs. It appears that the rays injure the 
odontoblasts chiefly in the germ zone. No 
changes in the cement were seen. The growth 
of teeth in young dogs may be stopped by ir- 
radiation; the teeth may even fall out; the 
periodontium, alveolar process and bone mar- 
row show pathological changes. Following 2 
to 5 E.D., the mature molars of rats show 
atrophy of the pulpa. Clinical studies were 
done on patients who received treatment over 
the mouth region and on young children whose 
mothers had been irradiated over the pelvis 
during pregnancy. In the first group the elec- 
trical reaction of the teeth was still positive, 
while definite injury could be demonstrated 
by other methods. This is explained by a low 
sensitivity of the nerve tissue to radiation; in 
the second group, the dentition appeared to be 
delayed. 
E. A. Poute, M.D. 


Effect of Roentgen Rays and Radium upon 
the Mandible. M. Leist. Strahlentherapie, 
1926, XXIV, 268. 


Mustard oil as sensitizer in radiotherapy. 
—Basing his experiments on the  well- 
known effect of hyperemia, heat, and iodin on 
the action of roentgen and radium rays upon 
the skin or tissue, the author recommends the 
use of an alcoholic solution of mustard oil as 
sensitizer in accessible tumors before irradia- 
tion. 


E. A. Poute, M.D. 


Sensitization 
Strahlen- 


Regarding Radiotherapeutic 


with Mustard Oil. G. Schwarz. 
therapie, 1926, XXIII, 702. 


Study of colon.—The responsibility of a 
reliable and complete report of the pathology 
of the colon depends on the roentgenologist. 
The clinical evidence is frequently meager and 
proctoscopic examination is limited to only a 
small area of the colon. Repeated examina- 
tions of the colon after the barium meal as 
well as after an opaque enema should be made. 
The mobility, size, shape, position, obstruction, 





adhesions, possible filling defects and other 
suggestive findings can be determined. The 
rectal ampulla should be carefully observed 
and the passage of the barium into the pelvic 
colon noted; lowering the head of the table 
and rotating the patient often facilitate the 
examination. <A localized spasm should sug- 
gest inflammatory conditions, possibly diver- 
ticulitis. While there is almost always some 
hesitation at the flexures, this should not per- 
sist. The ascending colon usually fills easily 
and the cecum should be carefully studied for 
mobility, position, spasm and filling defect. 
The high percentage of colonic pathology in 
roentgen findings can be eliminated by care- 
ful and repeated colonic examinations. 
T. R. Moran, M.D. 


Technic for Roentgenological Study of the 
Colon. W. O. Upson. Am. Jour. Roentgenol. 
and Rad. Ther., November, 1926, p. 419. 


Malignancy in lower urinary tract.—The 
author deals with difficulties met with in the 
treatment of this condition as it has occurred 
in his service in the Department of Urology 
in the Royal Victoria Hospital, Montreal. 

The operability and prognosis in treatment 
of bladder and prostate malignancies depend, 
like cancer elsewhere, on the nature, extent, 
and location of the growth, on the earliness 
or lateness of the diagnosis, and on the type 
and character of the treatment. 

The type of treatment adopted in the au- 
thor’s service comprised fulguration, cautery, 
radium, excision, coagulation, and deep X-ray, 
used in combination of two or more. He does 
not believe that high frequency currents are 
of any use in carcinoma of the bladder, or in 
multiple advanced fibro-epitheliomatosis or 
tumors about the vesical neck. In extensive 
papillomata of the bladder the cautery, 
through suprapubic incision, gives very satis- 
factory results. In removing tumors of the 
bladder radically by the suprapubic route the 
operator must develop a technic which will 
prevent cancer implants on denuded areas. 
When radium was used the author preferred 
emanation seeds inserted through a hollow 


needle. When deep X-ray was used four 
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treatments were given, each technic being— 
200 K.V., 5 ma., 16 inches distance, 60 min- 
utes, filter 1 mm. copper and 1 mm. aluminium. 
One exposure was given over the pubis, one 
over the sacrum, one over the right and one 
over the left sacro-iliac joint. The entire 
series was repeated in six weeks. 

Cancers of the prostate and trigone, since 
they are associated with urinary retention, and 
prostatism, usually require surgical interfer- 
ence to relieve retention. The type of opera- 
tion will depend on the degree of involvement. 
The tumor may be enucleated suprapubically, 
or radium needles may be inserted through the 
suprapubic opening, or through the perineum, 
followed later by deep X-ray. The method 
giving the best results in the author’s hands 
was Young’s radical peritoneal prostatectomy. 

The results in cancer of the prostate and tri- 
gone are variable, depending not so much 
upon the malignancy of the tumor, as defined 
by the pathologist, as upon the degree of im- 
munity possessed by the patient, which latter 
is an unpredictable factor. 

L. J. Carter, M.D. 


Malignant Growths of the Lower Urinary 
Tract. David W. MacKenzie. Can. Med. 
Assn. Jour., August, 1926, p. 909. 


Roentgen therapy in pelvic inflammatory 
diseases.—Clinical experience seems to in- 
dicate that temporary sterilization is the bet- 
ter method of treating pelvic inflammatory 
diseases where menstruation aggravates the 
process. 

E. A. Pou te, M.D. 


Concerning the Treatment of Inflammatory 
Diseases of the Adnexa, Particularly of 
Gonorrhea, with Roentgen Rays. W. Baer. 
Strahlentherapie, 1926, XXIV, 315. 


Rous chicken tumor.—In previous publi- 
cations, the authors have shown that it is pos- 
sible to give a lethal dose of X-ray in vitro 
to mouse or rat tumors with a fair degree ot 
accuracy. They called this dose “L.” and it 
is the minimum amount that will prevent 
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growth of the tumors when they are reinocu- 
lated into normal susceptible animals. A rap- 
idly growing tumor requires a little more 
(about 10 per cent) radiation than a slowly 
growing one of the same variety. Jensen’s rat 
sarcoma and five other standard tumors have 
been repeatedly tested and none required more 
than the Jensen L. + 30%. 

Nearly ninety human carcinomata and sar- 
comata have been treated by inoculations with 
X-rayed autologous tumors with the object of 
immunizing them against recurrence. The 
dose was 2 L. None has grown after this 
dose. Eleven varieties of carcinoma and 
twelve of sarcoma are listed as having been 
dealt with by this method. This shows that 
between 1 and 2 L. is uniformly “lethal.” 

They found, however, that 5 L. have no ef- 
fect on Rous sarcoma nor 3 L. on the filtrates. 
One L. im vivo has no effect on the tumor. 
These findings are so important that the con- 
cluding paragraph is given in full. 

“It may be considered from these experi- 
ments that very large doses of X-rays (five 
times that needed for a lethal action on other 
malignant growths) appear to have no appre- 
ciable effect on Rous’s chicken sarcoma. 
Other experiments show that the virus of this 
tumor when treated separately is very resist- 
ant to X-rays. If a similar virus was present 
in malignant growths in the mouse, rat, or 
man, we should have to explain why a dose of 
X-ray would prevent the growth of these tu- 
mors, while five times as much has no effect 
on the growth of Rous sarcoma. It may be 
that the animal tumors do not contain a simi- 
lar virus to the Rous, but its susceptibility to 
X-rays depends upon the tissue in which it 
exists, or that there is some substance, at pres- 
ent unrecognized, essential to the growth of 
these tumors, which is easily affected by X- 
rays.” 

H. J. Uttmann, M.D. 


The Effects of X-rays upon Rous Chicken 
Tumor. S. Russ and G. M. Scott. Lancet, 
August 21, 1926, CCXI, 374. 


Syphilis of cervical vertebre.—This is a 
case report of an unusually produced swell- 
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ing of the neck. In the left posterior cervical 
region there was a flat, slightly raised area, 
extending downward and backward from the 
tip of the mastoid process. It was not nodu- 
lar or tender but felt of a rubbery consistency. 
This mass gave rise to radiating pain up be- 
hind the left ear and down over the left clavi- 
cle. Over the inner third of the right clavi- 
cle was an oval swelling the size of a peach 
stone. The blood Wassermann was triple 
positive on two occasions. X-ray examination 
showed a definite thickening and roughening 
of the periosteum of the left transverse pro- 
cesses of the third and fourth cervical ver- 
tebre, and also of the inner third of the right 
clavicle. 
L. J. Carter, M.D. 


Syphilitic Periostitis of the Cervical Ver- 
tebre and Right Clavicle. L. C. Montgomery. 
Can. Med. Assn. Jour., May, 1926, p. 563. 





A rare compound dislocation.—The writer 
gives a case report of a condition concerning 
which there is very little to be found in the 
literature, namely, compound dislocation of 
the lower end of the ulna accompanying a long 
oblique simple fracture of the lower end of 
the radius. The attempt to find record in the 
literature of a similar condition elicited the 
information from the Editor of the Journal of 
the American Medical Association that he 
could find no record of any case of compound 
dislocation of the lower end of the ulna. 
Stimson’s “Fractures and Dislocations” re- 
ports one case. 

L. J. Carter, M.D. 


Compound Dislocation of the Lower End of 
the Ulna. S. H. Corrigan and C. E. Corrigan. 
Can. Med. Assn. Jour., June, 1926, p. 689. 





Pirquet reaction and roentgen-ray ex- 
posure.—The authors studied the influence 


of roentgen rays upon the Pirquet test. They 
used a spark gap of 28 to 30 cm., 0.0 to 1.0 
Al., one-eighth, one-quarter, one-half, one, 
two, six, and twelve X. It appeared that 


after high doses in 70 per cent of all cases, 
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the reaction was very feeble, while in 67 per 
cent of the patients exposed to small doses 
the reaction showed a marked increase. The 
maximum of the decrease could be noted 
seven to fourteen days after the exposure: jf 
twenty-one days had elapsed, no effect at all 
was evident. In three cases, a diluted soly- 
tion was used for the test which did not cause 
a positive reaction but appeared after irradia- 
tion with one-quarter X. These observations 
bring up again the question of the stimulating 
effect of small doses of roentgen rays, and 
should encourage further study. 
E. A. Poute, M.D. 


Changes of the Pirquet Reaction under the 
Influence of Various Doses of Roentgen Rays. 
J. G. Liebersohn and I. I. Schimanko. Strah- 
lentherapie, 1926, XXIV, 343. 





Roentgen rays in asthma.—The authors 
treated 35 cases of bronchial asthma with 
roentgen rays, partly exposing the lungs 
through several fields, partly treating the 
spleen, and also using a combined exposure, 
20 to 25 per cent E.D. through 4.0 Al. per 
field being given. Although one cannot speak 
of a cure in these cases, the symptomatic im- 
provement warrants further study of this 
therapy. 

E. A. Poute, M.D. 


The Roentgen Treatment of Bronchial 
Asthma. V. Kogan-Jasny and Th. Abramo- 
witsch. Strahlentherapie, 1926, XXIV, 336. 





Extracranial carcinoma.—Two cases of 
tumors of the gasserian ganglion are added to 
the already reported cases, bringing the litera- 
ture of this rare newgrowth into a comprehen- 
sive review, further amplified by an extensive 
bibliography. X-ray examination in one case 
revealed “no abnormalities except a loss of 
outline of the lower border of the left orbit 
and cloudiness of the left ethmoid cells,” and 
in the other “normal frontal sinuses, some 
haziness of the ethmoid cells and a definite 
opacity of the right antrum.” Deep X-ray 
therapy was administered in both cases, fol- 
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lowing operation, but without staying the pro- 
gressive course of the disease. 

Of their etiology, symptoms, and treatment 
the author summarizes as follows: “The ma- 
jority of these tumors originate in the dural 
sheath of the ganglion or involve the ganglion 
by direct pressure from contiguous regions in 
the middle fossa or petrous portion of the 
temporal bone. A few are primary naso- 
pharyngeal tumors which erode the floor of 
the middle fossa, and infiltrate the ganglion by 
direct continuity. Rarely the lesion is meta- 
static from a distant focus. Involve- 
ment of the gasserian ganglion should be con- 
sidered established when pains of great in- 
tensity resembling those of trigeminal neural- 
gia are associated with areas of anesthesia in 
the face. Paralysis of the motor branch of 
the fifth nerve or of other cranial nerves is a 
rather common confirmatory finding.  Al- 
though the majority of gasserian ganglion 
tumors are irremovable, section of the sensory 
root should be performed to relieve the terri- 
ble pain which is an almost constant symp- 
tom.” 

M. INGLEHART. 


Tumors of the Gasserian Ganglion, with the 
Report of Two Cases of Extracranial Carci- 
noma Infiltrating the Ganglion by Direct Ex- 
tension through the Maxillary Division. Max 
M. Peet. Surg., Gynec. and Obst., February, 
1927, p. 202. 


Roentgen rays in inflammatory disease.— 
During the recent meeting of German Scien- 
tists and Physicians, a surgeon, a gynecologist, 
and a roentgenologist presented in a survey 
their viewpoints and experience regarding the 
treatment of inflammatory diseases with roent- 
gen rays. In the same issue of Strahlen- 
therapie, two Russian investigators reported 
their results in this work, and it seems logical 
to abstract these papers on the same subject 
together. 

Heidenhain, in whose clinic some of the 
pioneer work along this line has been done, 
emphasizes two points: the dose of roentgen 
Trays used in the treatment of inflammatory 
diseases must always be small, i.e., 5 to 10 
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per cent E.D. effective in the diseased tissue 
will suffice; it seems immaterial whether one 
employs 100 K.V. and 5.0 Al. or 140 K.V. and 
0.5 Zn. plus 0.5 Al. The interval between 
two treatments should be long enough, in 
other words. It is essential to give the radia- 
tion a chance to do its work. How much of 
the result is due to local or general effect is 
hard to tell. Large fields are recommended 
in order to include the surrounding normal 
tissue. As Heidenhain’s experience covers 
four years with over a thousand cases, 855 of 
which were followed up, it is worth while to 
give his statistics. Of his cases, 649 were plus 
plus or plus (76 per cent); 162 were plus 
minus and minus (19 per cent); the remain- 
ing 46 cases (5 per cent) could not be reached 
(“plus plus” and “plus” indicate good cases, 
healing without surgical intervention; ‘plus 
and minus” marks indicate questionable re- 
sults and a “minus” sign represents the nega- 
tive results). 

Wagner considers the following gynecolog- 
ical conditions as amenable to roentgen-ray 
treatment: diffuse peritonitis starting from 
the genital organs, acute gonorrheal pelvio- 
peritonitis, inflammation of the adnexa of any 
etiology, parametritis, eczema of the vulva, 
acne and _ pruritus, 
vulvitis, bartholinitis, and infection of the 
intra-uterine membrane. The indication for 
treatment is given in all cases where a con- 
servative procedure seems to be advisable; it 
is contra-indicated in hydro- or pyo-salpinx. 
Technic: 180 to 200 K.V., 3 ma., 0.5 Zn. plus 
0.5 to 1.0 Al., 23, 30, 50 cm. F.S.D., 12 « 16 
em. field, 150 to 200 FR on the skin (approxi- 


condylomata, chronic 


mately 12 to 16 per cent E.D.), intervals of 
from ten days to several weeks or months. 
In cystitis, the same radiation is used at 25 
cm. F.S.D., one 6X8 cm. field above the 
symphysis, 25 per cent E.D. on the skin. 
Sometimes an additional vulva field at 40 cm. 
F.S.D. and one-sixth to one-fifth of the ery- 
thema dose is given. Certain cases require such 
a field only with a dose of one-third of the 
erythema dose on the skin, to be repeated in 
ten to fourteen days. In the superficial con- 
ditions (eczema, pruritus, and others) 0.5 Al. 
at 30 to 50 cm. distance, three times one-third 
E.D. in weekly intervals is recommended. The 
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whole series may be repeated in six to eight 
weeks. Sometimes a filter of 3 mm. Al. is 
employed. The clinical result is shown in the 
improvement of the general condition of the 
local process and of the blood. Not all cases 
respond and there may be some who show 
a decline following the treatment. Careful 
study of all these patients is, therefore, es- 
sential. The mechanism of the effect remains 
to be explained. A good bibliography is given, 
mostly of German papers. 

Pordes, from Holzknecht’s laboratory, re- 
ports the results of some experiments under- 
taken in the effort to explain the effect of 
radiation in inflammatory processes. The 
irradiation, in a test tube, of an inflammatory 
exudate taken from frogs shows that the 
white cells are destroyed selectively. There 
is a possibility that the products of their de- 
composition have something to do with the ob- 
served effect in patients. 

‘Clinically, he recommends the roentgen 
therapy of the 
teeth, chiefly in infections of the apical mem- 
brane; in the acute stage the best results are 
to be expected. 
with six patients suffering from sympathetic 
ophthalmia, iritis and blepharitis encourages 
one to try this type of case further. The 
technic is: 2 H=100 R=—15 per cent E.D. 
surface dose, 3.0 Al., small fields. No poten- 
tial or quality of radiation is given. One may 
assume, however, that 100 to 130 K.V. is 
probably the correct estimate. 

Fraenkel and Nissnjewitsch come to their 
conclusions, based on animal and clinical in- 
vestigations, as follows: The effect of small 
doses of roentgen rays in the treatment of 
inflammatory diseases is most probably of 
purely local character, because the bactericidal 
qualities of the blood cannot be raised by ir- 
radiation. This is at variance with the state- 
ments of Heidenhain and Fried. Chronic in- 
flammations of the soft tissue may be favor- 
ably influenced by roentgen rays. The roent- 
genotherapy of abscesses cannot replace: sur- 


inflammatory diseases of 
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gery; it may have, however, a favorable in- 
fluence in the treatment of such conditions, 
combined with surgery. The indications for 
irradiating inflammatory diseases must be es- 
tablished by close co-operation between sur- 
geon and roentgenologist. 

Further study of this problem is essential 
in order that one may arrive at a definite opin- 
ion regarding indications, contra-indications 
and dosage. 


E. A. Poute, M.D, 


Roentgen Irradiation and Inflammations. 
L. Heidenhain.  Strahlentherapie, 1926, 
XXIV, p. 37. 

Roentgenotherapy of Inflammatory Dis- 
eases in Gynecology. G. A. Wagner. Strah- 
lentherapie, 1926, XXIV, p. 52. 

On the Roentgen Treatment of Inflamma- 
tory Diseases. F. Pordes. Strahlentherapie, 
1926, XXIV, p. 73. 

On the Roentgen Treatment of Surgical In- 
flammatory Processes. S. R. Fraenkel and 
L. M. Nissnjewitsch. Strahlentherapie, 1926, 
XXIV, p. 87. 


Hydrocephalus simulating brain tumor.— 
The clinical history is presented of a case of 
internal hydrocephalus simulating brain tu- 
mor. The complaints were severe headaches, 
vomiting, twitching of the face, and sensa- 
tion of “pins-and-needles” in the face. Physical 
examination showed an incipient optic neu- 
ritis, bilateral Babinski, normal deep reflexes, 
coarse tremor of the hands, no inco-ordina- 
tion, and no loss of muscle tone or power. A 
ventriculogram, using 120 c.c., showed a large 
hydrocephalus. The cause of the hydrocepha- 
lus is probably the obliteration of the foramen 
of Magendie. The striking thing about the 
subsequent history is the entire clearing up 
of symptoms at the present time, three years 
following the ventriculogram. 


L. J. Carter, M.D. 


A Case of Hydrocephalus Simulating Brain 


Tumor. Arthur W. Young. Can. Med. Assn. 


Jour., August, 1926, p. 952. 





FOR SALE— X-ray and clinical laboratory and good 
office practice. Cash collections over $7,500.00 per 
year, all office work. Fast growing town of 25,000. 
A real opening for a good man. Will introduce 
thoroughly. For further information, address 
Dr. JoHN SHAHAN, GADSDEN, ALABAMA. 


ROENTGENOLOGIST WANTED in Colorado 
tuberculosis hospital. Entrance salary $3,800.00, 
no allowances. Desire well qualified man, mat- 
ried or single. Address A-30, care RADIOLOGY. 





